Inventing Nonpoint Controls: Methods, Metrics and Results by McElfish, James M., Jr. et al.
Volume 17 Issue 1 Article 2 
2006 
Inventing Nonpoint Controls: Methods, Metrics and Results 
James M. McElfish Jr. 
Linda Breggin 
John A. Pendergrass III 
Susan Bass 
Follow this and additional works at: https://digitalcommons.law.villanova.edu/elj 
 Part of the Environmental Law Commons 
Recommended Citation 
James M. McElfish Jr., Linda Breggin, John A. Pendergrass III & Susan Bass, Inventing Nonpoint Controls: 
Methods, Metrics and Results, 17 Vill. Envtl. L.J. 87 (2006). 
Available at: https://digitalcommons.law.villanova.edu/elj/vol17/iss1/2 
This Article is brought to you for free and open access by Villanova University Charles Widger School of Law Digital 
Repository. It has been accepted for inclusion in Villanova Environmental Law Journal by an authorized editor of 
Villanova University Charles Widger School of Law Digital Repository. 
2006]
INVENTING NONPOINT CONTROLS:
METHODS, METRICS AND RESULTS
JAMES M. MCELFISH, JR., LINDA BREGGIN,
JOHN A. PENDERGRASS, III AND SUSAN BAsst
I. BACKGROUND
The Federal Water Pollution Control Act, also known as the
Clean Water Act, declares that its objective is to "restore and main-
tain the chemical, physical, and biological integrity of the Nation's
waters."1 The Act is largely carried out through state programs,
subject to federal oversight, pursuant to the policy of Congress "to
recognize, preserve, and protect the primary responsibilities and
rights of States to prevent, reduce, and eliminate pollution."2 In
1987, Congress amended the Act to declare the further national
policy that "programs for the control of nonpoint sources of pollu-
tion be developed and implemented in an expeditious manner."3
Nonpoint source water pollution from agriculture, forestry,
construction, hydro-modification and abandoned mines, is a major
contributor to impairment of the nation's waters. 4 It is not subject
to regulation under the National Pollutant Discharge Elimination
System (NPDES),5 but must be addressed by state and federal gov-
ernments using other methods, including watershed plans, techni-
cal assistance and cost-share programs, education, voluntary best
management practices (BMPs) and state regulatory and liability
t Senior Attorneys, Environmental Law Institute (ELI), Washington, D.C.
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associates Gwen Arnold, Nick Gayeski, Jeramy Shays and Sarah Wu, and ELI legal
intern Sara Hilbrich. This research was supported by a grant from the Andrew W.
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1. See 33 U.S.C. § 1251 (a) (2000) (explaining congressional goals for Act).
2. See id. § 1251(b) (explaining congressional responsibilities and policies).
3. See id. § 1251 (a) (7) (explaining national policy of creating pollution pro-
grams).
4. See U.S. ENVIRONMENTAL PROTECTION AGENCY, Section 319 Success Stories: Vol-
ume III, 1 (Feb. 2002) (stating nonpoint pollution is largest source of impairment
of water quality).
5. See 33 U.S.C. § 1342 (2000) (discussing national pollutant discharge elimi-
nation system requirements). Nonpoint pollution is not discharged from a "dis-
crete conveyance" to the waters of the United States and hence is not subject to the
discharge permitting scheme. See id. § 1362(14).
(87)
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mechanisms. 6 Because of the variety in state approaches, there is a
substantial opportunity to examine what strategies and methods
work, and to compare approaches against a common backdrop of
federal funding programs.
This Article examines what goals state nonpoint programs set,
what methods they used to attempt to achieve those goals, how they
measured progress and to what extent there is evidence to show that
the programs brought about change in behavior and in water qual-
ity. Focusing on the period from 1987 to the present, 7 we ex-
amined the laws and policies addressing nonpoint source water
pollution in three states representing different approaches: Ten-
nessee, Minnesota and Maryland. We examined each state's use of
incentives, technical assistance, regulation and planning, looking
first at overarching programs and then, more specifically, at pro-
grams aimed at controlling pollution from agriculture and forestry.
We reviewed laws and regulations, program documents, grant re-
ports, financial information and water quality data. In addition, we
conducted ninety interviews with state program officials and repre-
sentatives of agricultural, forest industry and citizen groups in-
volved with implementation of these programs in the three states.8
Section II of this Article describes the federal programs for
nonpoint source pollution and their interaction with state choices.9
Sections III through V explain the three state programs, their adop-
tion of control methods and their measures of progress. 10
Section VI summarizes our findings.11 We found that non-
point programs in all three states moved from broad outreach strat-
egies toward targeting particular waters. Reliance on technical as-
6. SeeJames M. McElfish, Jr., State Enforcement Authorities for Polluted Runoff 28
ENVTL. L. REP. 10,181 (1998) (explaining non-regulatory means under state and
federal programs to address nonpoint source control programs).
7. See generally, 33 U.S.C. § 1329 (2000) (explaining requirements of nonpoint
source control programs). Congress added section 319 to the Clean Water Act in
that year to enable the U.S. Environmental Protection Agency (EPA) to fund
nonregulatory state nonpoint source control programs.
8. Information derived from these interviews is identified in footnotes. The
names of the interviewees are not included because the study design provided for
confidentiality of their statements regarding the operation of the programs and
program shortcomings.
9. For a discussion of the federal programs regarding nonpoint source pollu-
tion and their interaction with state choices, see infra notes 12-65 and accompany-
ing text.
10. For a discussion of the programs in Tennessee, Minnesota and Maryland,
their adoption of control methods and their measures of progress, see infra notes
66-611 and accompanying text.
11. For a discussion of the authors' findings, see infra notes 612-15 and ac-
companying text.
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sistance was insufficient to change behavior without cost-share and
other financial incentives, and higher levels of incentives produced
greater participation. Market mechanisms played some role in so-
lidifying new norms of practice, but not strongly so. Regulatory re-
quirements either reinforced demand for educational and
voluntary programs or were adopted where other methods fell
short in meeting a high-profile, publicly-articulated goal.
II. FEDERAL PROGRAMS
Although states have the primary role in controlling nonpoint
sources of water pollution, much of the funding and influence
over program implementation comes from federal laws and grant
programs administered by the Environmental Protection Agency
(EPA), the National Oceanic and Atmospheric Administration (NOAA)
and the U.S. Department of Agriculture (USDA).
A. Federal Laws Affecting State Nonpoint Programs
1. Clean Water Act
The Clean Water Act (the Act) has several provisions that af-
fect nonpoint source pollution. States are required to provide bien-
nial reports on water quality of all navigable waters including an
analysis of the extent to which water quality goals have been met or
an estimate of when those goals will be met.12 These "Section
305 (b) Reports" must also include "a description of the nature and
extent of nonpoint sources of pollutants, and recommendations as
to the programs which must be undertaken to control each cate-
gory of such sources."13 Each state is also required to have a con-
tinuing planning process approved by EPA. 14 This process must
include all elements of applicable area-wide plans15 and the states
12. See 33 U.S.C. § 1315(b) (2000) (describing requirements of state reports).
13. See id. § 1315(b) (E) (describing requirements of section 305(b) reports).
14. See id. § 1313(e) (describing requirements for Administrator approval of
state continuing planning process).
15. See id. § 1288(a) (2) (2000) (requiring governor to identify areas of water
quality problems and develop effective treatment plans). Among the methods
adopted in the 1972 Clean Water Act to deal with nonpoint source pollution was
the requirement that states prepare area-wide waste treatment management plans
for areas with "substantial water quality problems." Id. These "Section 208" plans
were to include processes to identify agriculture and silviculture sources of
nonpoint source pollution and methods to control such sources. See id.
§ 1288(b) (2) (F)-(H). In 1977, this section was amended to add provisions di-
recting the U.S. Department of Agriculture (USDA) to contract with rural land-
owners to install and maintain best management practices (BMPs) to control
nonpoint source pollution in areas covered by an area-wide plan. See id.
2006]
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must define total maximum daily loads (TMDL) for impaired wa-
ters. 16 Specifically, a state is required to identify all waters for which
technology-based effluent limitations on point sources are not suffi-
cient to attain the applicable water quality standards, and to estab-
lish a TMDL, including both point sources and nonpoint sources,
for pollutants impairing such waters.1 7 A TMDL is "a calculation of
the maximum amount of a pollutant that a water body can receive
and still meet water quality standards, and an allocation of that
amount to the pollutant's sources" with an adequate margin of
safety. 18
Congress added section 319 to the Act in 1987, specifically au-
thorizing and funding state nonpoint source management pro-
grams.1 9 States are required to submit reports identifying waters
that "without additional action to control nonpoint sources of pol-
lution cannot reasonably be expected to attain or maintain applica-
ble water quality standards."20 The reports must identify nonpoint
sources or categories of nonpoint sources that add significant pollu-
tion to the identified waters, describe the process for identifying
best management practices and methods to control each category,
and describe state and local programs for controlling nonpoint
sources. 21 Section 319 requires states to submit management plans
specifying how they will control nonpoint source pollution 22 and
authorizes EPA to provide grants to assist the states in implement-
ing their plans in amounts not to exceed sixty percent of the cost of
implementation. 2 3
§ 12880) (1). See generally, S. NOVICK ET AL., LAW OF ENVIRONMENTAL PROTECTION
§ 13:28 (Clark Boardman Callaghan 2004).
16. See 33 U.S.C. § 1313(d) (1) (C) (explaining process of calculating TMDLs
and limits).
17. See id. (explaining priority ranking system for water pollutants). The im-
paired waters are those listed by the state on its regularly updated section "303(d)
list." See id.
18. See U.S. ENVIRONMENTAL PROTECTION AGENCY, INTRODUCTION TO TMDL's,
http://www.epa.gov/owow/tmdl/intro.html (last visited Nov. 14, 2004) (explain-
ing meaning and effect of TMDL requirements).
19. See 33 U.S.C. § 1329 (stating provisions of nonpoint source management
programs).
20. Id. § 1329(a)(1)(A) (citing requirements of state assessment reports).
21. See id. § 1329(a) (1) (B)-(D) (describing required contents of state assess-
ment reports).
22. See id. § 1329(b) (explaining requirements of state management pro-
grams).
23. See id. § 1329(h)(1), (3) (explaining EPA grant program).
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2. Coastal Zone Management Act
The Coastal Zone Act Reauthorization Amendments (CZARA)
of 1990 requires coastal states with approved coastal zone manage-
ment plans to adopt a Coastal Nonpoint Pollution Control Program
in order to maintain continued eligibility for coastal zone manage-
ment grants and Clean Water Act section 319 grants. 24 The Coastal
Nonpoint Pollution Control Program is intended to restore and
protect coastal waters by developing and implementing manage-
ment measures for nonpoint sources.2 5 A state's coastal zone
management program must include enforceable policies and mech-
anisms to implement its coastal nonpoint pollution control pro-
gram.26  Coastal states (including Maryland and Minnesota)
submitted their programs for review and approval by EPA and
NOAA, identifying the management measures they had in place for
control of nonpoint sources from six types of sources, including ag-
riculture and forestry.
27
3. USDA Programs
Particularly since the 1985 Farm Bill (and its successors in
1990, 1996 and 2002), USDA funding programs have strongly influ-
enced state programs aimed at reducing nonpoint source pollution
from the agriculture and forestry sectors.
28
a. Conservation Reserve Program
The Conservation Reserve Program (CRP), created by the 1985
Food Security Act, is administered by USDA's Farm Service Agency
(FSA).29 Agricultural landowners apply to enroll their highly erod-
ible and environmentally sensitive lands, entering into ten to fifteen
year contracts with USDA, under which the landowners agree to
convert cropland to vegetative cover, native grasses, wildlife plant-
ings, trees, filterstrips or riparian buffers. The Commodity Credit
24. See 16 U.S.C. § 1455(d)(16) (2000) (explaining approved requirements
for management programs in coastal zones).
25. See id. § 1455(a) (1) (explaining program development).
26. See id. § 1455(d) (16) (stating effect of management programs on satisfy-
ing Coastal Nonpoint Pollution Control Program).
27. See U.S. ENVIRONMENTAL PROTECTION AGENCY, GUIDANCE SPECIFYING MAN-
AGEMENT MEASURES FOR SOURCES OF NONPOINT POLLUTION IN COASTAL WATERS,
#840-B-92-002 (Jan. 1993) available at http://www.epa.gov/owow/nps/MMGI/.
28. These conservation funding programs "dwarf" EPA nonpoint expendi-
tures. See David Zaring, Best Practices as Regulatory Regime: The Case of Agricultural
Nonpoint Source Pollution, 34 ENvTL. L. REP. 11,025 (2004).
29. See generally, 16 U.S.C. §§ 3831-3836 (2000) (stating requirements of
CRP).
2006]
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Corporation (CCC) makes annual rental payments based on the ag-
ricultural rental value of the land. CRP participants are also eligi-
ble to receive up to fifty percent of the costs of establishing the
approved conservation practices. Although CRP began with the
primary goal of reducing soil erosion, USDA expanded the focus
of CRP in 1994 to include water quality protection and wildlife
habitat improvement. This change was incorporated into the 1996
Federal Agriculture Improvement and Reform Act (1996 Act). 3°
Under the 1996 Act, property eligibility requirements were modi-
fied, and USDA developed a national ranking process based on an
Environmental Benefits Index (EBI) to determine the amount of
acreage to be approved in each state. The 1996 Act provided an
incentive payment for filter strips and riparian buffer areas adjacent
to water bodies. 3 1
b. Conservation Reserve Enhancement Program
The Conservation Reserve Enhancement Program (CREP) was
established by the 1996 Act. It authorized participating states to
leverage CRP funds to further environmental goals, including the
protection of water quality. States contribute about twenty percent
of the overall cost and use the program to target specific geographi-
cal areas or natural resource concerns. In order to participate in
CREP, states must develop measurable objectives, conduct monitor-
ing and annually report on their progress. A list of approved CREP
practices is created at the state or local level before receiving final
approval by the FSA.3 2 CREP also provides states the flexibility to
offer longer easement terms than are allowed under CRP. In addi-
tion to the easement payment, USDA will pay up to fifty percent of
the cost of installing conservation practices and a nominal annual
maintenance fee (generally five dollars per acre). The federal gov-
ernment may also encourage participation by making one-time or
annual incentive payments to farmers. 33
30. Federal Agriculture Improvement and Reform Act of 1996, Pub. L. No.
104-127 (listing congressional changes to CRP).
31. See U.S. DEPARTMENT OF AGRICULTURE, HISTORY OF THE CRP, http://www.
fsa.usda.gov/dafp/cepd/12crplogo/history.htm (last visited Feb. 14, 2005) (ex-
plaining history of CRP and effects of congressional changes to program).
32. See U.S. DEPARTMENT OF AGRICULTURE, CONSERVATION RESERVE ENHANCE-
MENT PROGRAM (CREP) QUESTIONS & ANSwERs, http://www.fsa.usda.gov/dafp/
cepd/crepqnas.htm (last visited Feb. 14, 2005) (explaining objectives of CREP).
33. See U.S. DEPARTMENT OF AGRICULTURE, FACT SHEET CONSERVATION RESERVE
ENHANCEMENT PROGRAM (May 2003), http://www.fsa.usda.gov/pas/publications/
facts/html/crep03.htm (explaining eligibility for and benefits of CREP).
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c. Environmental Quality Incentive Program
The Environmental Quality Incentive Program (EQIP), cre-
ated by the 1996 Act and administered by the Natural Resource
Conservation Service (NRCS), provides technical, financial and ed-
ucational assistance to landowners who engage in agricultural or
livestock production on eligible land while protecting environmen-
tal quality through installation and maintenance of certain BMPs.
3 4
An eligible landowner can enter into a contract with USDA and
receive up to 75% cost-sharing for various conservation practices.
Unlike CRP and CREP, land entered into the EQIP program re-
mains in production. Contracts last for a minimum of one year af-
ter the implementation of the last practice to up to ten years.
Incentive payments for specific practices can also be made for a
maximum of three years. 35 The 1996 Act required that 65% of
EQIP funding be allocated to conservation priority areas (CPAs)-
areas that had a significant soil, water or other natural resource
concern. In each state, the NRCS State Conservationist, in consul-
tation with the State technical committee, selected CPAs based on
proposals from local work groups and guidance from the national
National Resources Conservation Service (NRCS) office.3 6 The
Farm Security and Rural Investment Act of 2002 (The 2002 Act)
removed the requirement that 65% of funds had to be targeted to
CPAs.37 The 2002 Act allows for more than one contract per farm,
gives states the flexibility to cost-share up to 90% for beginning or
limited resource farmers or ranchers38 and raises the cost-share cap
from $50,000 per person per contract to $450,000 per person for all
34. See 1996 Act, Pub. L. No. 104-127, § 314 (discussing purposes of environ-
mental quality assessment program); see also 16 U.S.C § 3839aa (2005); U.S. DE-
PARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVATION SERVICE, FACT
SHEET: FARM BILL 2002 - EQIP 1 (Oct. 2004), available at http://www.nrcs.usda.
gov/programs/farmbill/2002/pdf/EQIPFct.pdf [hereinafter FACT SHEET] (ex-
plaining objectives and benefits of EQIP).
35. See U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVATION
SERVICE, RISK ASSESSMENT FOR THE EQIP PROGRAM 1-2, 4 (Dec. 10, 2002), available
at http://www.nrcs.usda.gov/programs/EnvAssess/EQIP/EQIPRA 121 002.pdf
[hereinafter RISK ASSESSMENT] (analyzing scope, objectives and risks of EQIP).
36. See Environmental Quality Incentives Program, 7 C.F.R. pt. 1466.6 (2005)
(citing responsibilities of state conservationist).
37. See RISK ASSESSMENT, supra note 35, at 14 (analyzing scope, objective and
risks of EQIP).
38. See U.S. DEPARTMENT OF AGRICULTURE, ENVIRONMENTAL QUALITY INCEN-
TIVES PROGRAM BENEFIT COST ANALYSIS, 29-30 (May 21, 2003), available at http://
www.nrcs.usda.gov/programs/EnvAssess/EQIP/EQIPEA-finals/FINAL BC_
Analysis.pdf. (discussing specifications of contract).
20061
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contracts from 2002 to 2007.3 9 The state technical committee and
local work groups provide recommendations to the State Conserva-
tionist who determines natural resource priorities in the state, the
cost-share rate for various practices and how funds will be allocated
to counties. 40
d. Wildlife Habitat Incentives Program
The Wildlife Habitat Incentives Program (WHIP), created by
the Agriculture Improvement and Reform 1996 Act and adminis-
tered by NRCS, provides technical assistance and up to seventy-five
percent cost-share for landowners who want to improve fish and
wildlife habitat.41 In order for a state to receive WHIP funding, the
NRCS state official must submit a State Plan, which includes state
and national ranking criteria used in determining which projects to
fund. Landowners develop a five to ten year wildlife habitat devel-
opment plan in consultation with the local conservation district.
The plan describes goals for improving wildlife habitat, including a
list of practices, schedule for installing them and steps for maintain-
ing them throughout the life of the agreement. The plan may be
part of a larger conservation plan that addresses other resource
needs such as water quality and soil erosion. NRCS does not limit
the number of acres an individual can enroll or the amount of pay-
ment, although a state may establish these limits. 4 2
e. Forest Stewardship Program
Created by the Cooperative Forestry Assistance Act of 1978, the
Forest Stewardship Program (FSP) provides technical assistance to
non-industrial private forest (NIPF) landowners to prepare a com-
prehensive, multi-resource plan for sustainable use objectives. 43 In
order to participate in the program, a state must establish a State-
wide FSP. States must also develop standards, based on a set of na-
39. See RISK ASSESSMENT, supra note 35, at 9, 14 (noting higher cap will enable
high cost solutions on critical problem areas that were not feasible before).
40. See FACT SHEET, supra note 34 (explaining objectives and benefits of EQIP).
41. See 16 U.S.C. § 3839bb-1 (2005) (instructing that when Secretary of Agri-
culture enters agreement or contract that protects and restores plant and animal
habitat with term of at least fifteen years, Secretary of Agriculture may provide
additional cost-share payments).
42. See U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVATION
SERVICE, QUESTIONS AND ANSWERs: FARM BILL 2002 - WHIP, (Sept. 2004), available
at http://www.nrcs.usda.gov/programs/farmbill/2002/pdf/WHIPQnA.pdf (stat-
ing that some states may choose to establish limits on number of acres that can be
enrolled in program or amount of payment made).
43. See Cooperative Forestry Assistance Act of 1978, Pub. L. No. 95-313 (codi-
fied as amended at 12.2.2(b); 16 U.S.C. § 2101 (2005)).
8
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tional standards, to determine the qualifications for eligible
landowners. Individual landowner plans must be approved by the
State Forester or designated representative. States are required to
report annually on the number of FSPs completed and the number
of acres enrolled in the program. 44 Participants are required to im-
plement their plan for ten years. FSP does not provide cost-share
assistance for implementation, but landowners can apply for cost-
share assistance to implement their plans through other programs
such as the Forest Lands Enhancement Program (FLEP) and its
predecessor programs. 45
f Forest Lands Cost-Share Programs46
The Forestry Incentives Program (FIP), administered by NRCS,
was created in the Cooperative Forestry Assistance Act of 1978, and
reauthorized in 1996 under the Federal Agriculture Improvement
and Reform Act.47 FIP cost-share funding could be used for tree
planting, timber stand improvements and site preparation for natu-
ral regeneration on NIPF sites.48 The Stewardship Incentives Pro-
gram (SIP), administered by the USDA Forest Service, was created
by the Food, Agriculture, Conservation, and Trade Act of 1990, and
provided financial assistance to NIPF landowners with approved
management plans under FSP.49 Like FIP, SIP provided cost-share
44. See UNITED STATES DEPARTMENT OF AGRICULTURE FOREST SERVICE, FOREST
STEWARDSHIP PROGRAM NATIONAL STANDARDS AND GUIDELINES, http://www.
fs.fed.us/spf/coop/library/FSP%20National%2Standards%20&%2OGuidelines.
pdf (last visited Feb. 14, 2005) (requiring collection of information to be coordi-
nated with Cooperative Forestry Annual Accomplishment Report).
45. See U.S. DEPARTMENT OF AGRICULTURE FOREST SERVICE, FOREST STEWARD-
SHIP PROGRAM, http://www.fs.fed.us/spf/coop/programs/loa/fsp.shtml (last vis-
ited Feb. 14, 2005) (describing landowner participation in FSP).
46. Because of relatively low levels of funding, these forest lands' cost-share
programs did not play significant roles in the state nonpoint programs we ex-
amined.
47. See U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVATION
SERVICE, FORESTRY INCENTIVES PROGRAM FACT SHEET, http://www.nrcs.usda.gov/
programs/fip/fipfact.html (last visited Feb. 14, 2005) (noting that FIP intends to
assure ability to meet future demand for sawtimber, pulpwood and quality hard-
woods by planting more trees and placing more forest land under good forest
management).
48. See 16 U.S.C. §§ 2101-2103 (establishing goals of Cooperative Forestry As-
sistance Act of 1978); see also U.S. DEPARTMENT OF AGRICULTURE, FORESTRY INCEN-
TIVES PROGRAM QUESTIONS AND ANSWERS, http://www.nrcs.usda.gov/programs/
fip/fipqa.html (last visited Feb. 14, 2005) (listing available practices at FIP).
49. See U.S. DEPARTMENT OF AGRICULTURE FOREST SERVICE, FORESTLAND EN-
HANCEMENT PROGRAM, http://www.fs.fed.us/spf/coop/programs/loa/flep.shtml
(last visited Feb. 14, 2005) [hereinafter FORESTLAND ENHANCEMENT PROGRAM] (dis-
cussing program's purpose); see also 16 U.S.C. § 2103(a) (stating purpose for estab-
lishing program and techniques for implementing program).
2006]
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payments for practices such as tree planting and timber stand im-
provement aimed at improving or sustaining timber production.
Unlike FIP, SIP also funded practices with a primary goal other
than improving timber production, such as water quality or wetland
protection and improvement. The Forest Lands Enhancement Pro-
gram (FLEP) was authorized in the 2002 Farm Security and Rural
Investment Act and replaced SIP and FIP.50 Administered by the
USDA Forest Service, FLEP provides technical assistance, education
and up to seventy-five percent cost-share assistance to NIPF land-
owners to achieve a broad array of natural resource objects includ-
ing water quality protection. 51 In order to receive FLEP funds,
states must submit a priority plan that describes education, techni-
cal and cost-share activities and their projected outcomes. NIPF ap-
plicants submit individual plans that are evaluated and approved by
the State Forester. States are required to report statistics annually
on any of the cost-share practice categories they choose to
implement.52
B. Evolution of Federal Nonpoint Funding Goals
The Clean Water Act section 319 program underwent a num-
ber of shifts over the study period. EPA's first guidance in Decem-
ber 1987 established the process for submission and approval of
state assessment and management programs, highlighting priority
activities for states to consider. 53 In 1989, Congress appropriated
money for the first round of grants and directed EPA to develop a
"target" funding amount for every state. In December 1989, EPA
issued two documents defining planning targets and state fund-
ing.54 In these documents, EPA established target funding levels
50. See Farm Security and Rural Investment Act of 2002, Pub. L. No. 107-171,
§§ 8001-8002, 115 Stat. 134, 468-73 (2002) codified at 16 U.S.C. §§ 2102, 2103,
2103(b) (repealing FIP and SIP and implementing FLEP).
51. See FORESTLAND ENHANCEMENT PROGRAM, supra note 49; see also U.S.
DEPARTMENT OF AGRICULTURE FOREST SERVICE, BRIEFING PAPER, FORESTLAND EN-
HANCEMENT PROGRAM http://www.fs.fed.us/spf/coop/library/FLEPbriefing.pdf
(last visited Feb. 14, 2005) (stating FLEP available for all NIPF landowners).
52. See Forest Land Enhancment Program, 68 Fed. Reg. 34,309 (June 9, 2003)
(to be codified at 36 CFR pt. 230) (establishing details of FLEP).
53. See U.S. ENVIRONMENTAL PROTECTION AGENCY, NONPOINT SOURCE GuI-
DANCE (Dec. 1987) (instructing each report and management program shall be
submitted to EPA Administrator).
54. See U.S. ENVIRONMENTAL PROTECTION AGENCY, PLANNING TARGETS FOR FY
1990 NONPOINT SOURCE PROGRAM IMPLEMENTATION GRANTs (June 1990), available
at http://www.epa.gov/owow/wetlands/guidance/wlnps.html; see also U.S. ENVI-
RONMENTAL PROTECTION AGENCY, GUIDANCE ON THE AWARD AND MANAGEMENT OF
FY 1990 NONPOINT SOURCE GRANrs UNDER SECTION 319(h) OF THE CLEAN WATER
ACT (Dec. 1989).
10
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and created a competitive set-aside of 5% of grant funds to be
awarded to states with high quality and fully approved programs.
EPA also encouraged states to strike a balance between funding lo-
cal watershed-based projects focused on particular water bodies and
actions to support statewide nonpoint source programs. EPA said
that statewide programs should account for 25-50% of a state's
grant.
In 1991, EPA published its first "final guidance," making sev-
eral important changes. 55 Instead of setting aside 5% of grant
funds for competitive redistribution among the states, EPA dedi-
cated half of all funds for EPA regions to award competitively ac-
cording to regional priorities. EPA also mandated that each state
dedicate 10% of its non-competitive "base" award for ground-water
protection and it created a new 5% set-aside for national demon-
stration projects. EPA also directed states to identify their highest
priority surface and ground waters.
In 1993, EPA's new "final guidance" emphasized the statutory
requirement that funds be used for implementation rather than
program development, and defined implementation as carrying out
activities, such as "non-regulatory or regulatory programs for en-
forcement, technical assistance, financial assistance, education,
training, technology transfer, and demonstration projects. '56 EPA
removed the 5% set-aside for national demonstration projects, ad-
ded a requirement that each state set aside 10% of its grant for
watershed restoration activities and provided a list of criteria that
states could use to identify high priority watersheds. In its fiscal
year (FY) 1997 guidance, EPA discontinued the regional competi-
tive award portion of the grant program in order to provide a pre-
dictable amount of funds to each state.57
In February 1998, the Clinton Administration issued the Clean
Water Action Plan (CWAP) ,58 an inter-agency effort designed to fo-
cus on identifying watersheds with critical water quality problems.
55. See U.S. ENVIRONMENTAL PROTECTION AGENCY, GUIDANCE ON THE AwARD
AND MANAGEMENT OF NONPOINT SOURCE PROGRAM IMPLEMENTATION GRANTS UNDER
SECTION 319(h) OF THE CLEAN WATER ACT (Jan. 1991).
56. See U.S. ENVIRONMENTAL PROTECTION AGENCY, GUIDANCE ON THE AWARD
AND MANAGEMENT OF NONPOINT SOURCE PROGRAM IMPLEMENTATION GRANTS UNDER
SECTION 319(h) OF THE CLEAN WATER ACT FOR FISCAL YEAR 1994 AND FUTURE YEARS
(June 1993).
57. See U.S. ENVIRONMENTAL PROTECTION AGENCY, NONPOINT SOURCE PRO-
GRAM AND GRANTS GUIDANCE FOR FISCAL YEAR 1997 AND FUTURE YEARS (May 1996)
(establishing EPA will use allocation formula to determine amount to be awarded
to each State).
58. See U.S. ENVIRONMENTAL PROTECTION AGENCY, CLEAN WATER ACTION PLAN:
RESTORING AND PROTECTING AMERICA'S WATERS (Feb. 1998), available at http://
2006]
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For FY99, the then-President asked Congress to provide additional
funds for CWAP, approximately doubling the size of the section 319
grant program from about $100 million to $200 million per year.
In anticipation of this increase in section 319 funds, EPA issued a
guidance to explain how the increase (the "incremental funds")
would affect grant distribution.59 The section 319 program di-
rected states to use a Unified Watershed Assessment Framework to
define watersheds not meeting, or facing imminent threat of not
meeting, clean water and other natural resource goals, as "Category
I" watersheds. 60 EPA required that the states spend the incremen-
tal funds on these watersheds.61 In its guidance following the ap-
propriation of the funds EPA stated that the incremental funds
should be used for implementation of watershed restoration action
strategies (WRASs) for the identified watersheds, but allowed states
to use up to twenty percent of incremental funds for development
of a WRAS. 62 In its FY01 guidance, EPA allowed states to use incre-
mental funds for the development and implementation of TMDLs
for high priority section 303(d)-listed water bodies.63 The guide-
lines for FY02 and subsequent years require incremental funds to
be used to implement watershed-based plans to remedy impaired
water bodies, and specify nine required elements of the plans, in-
cluding detailed identification of sources and pollution loads, strat-
egies for achieving load reductions, monitoring and feedback
www.epa.gov/history/topics/cwa/03.htm (issuing CWAP as major new initiative to
fulfill promise to Clean Water Act).
59. See U.S. ENVIRONMENTAL PROTECTION AGENCY, PROCESS AND CRITERIA FOR
FUNDING STATE AND TERRITORIAL NONPOINT SOURCE MANAGEMENT PROGRAMS IN FY
1999 (Aug. 1998) (noting that guidance established for consistency with goals
of CWAP and because increase of section 319 funds was substantial).
60. See U.S. ENVIRONMENTAL PROTECTION AGENCY, FINAL FRAMEWORK FOR UNI-
FIED WATERSHED ASSESSMENT, RESTORATION PRIORITIES, AND RESTORATION ACTION
STRATEGIES (June 1998).
61. See U.S. ENVIRONMENTAL PROTECTION AGENCY, FUNDING THE DEVELOPMENT
AND IMPLEMENTATION OF WATERSHED RESTORATION ACTION STRATEGIES UNDER SEC-
TION 319 OF THE CLEAN WATER ACT (Dec. 1998) (instructing that grants to states
and territories should clearly indicate which grant activities will be implemented
using base funds and which projects will be supported by incremental funds).
62. See id. (noting different guidelines pertain to non-incremental funds
portion).
63. See U.S. ENVIRONMENTAL PROTECTION AGENCY, SUPPLEMENTAL GUIDANCE
FOR THE AWARD OF SECTION 319 NONPOINT SOURCE GRANTS IN FY 2000 (Dec. 1999),
available at http://www.epa.gov/owow/nps/Section319/fy2000.html (stating that
EPA authorized funding of critical components of WRAS's that are not yet com-
plete but that state committed to completing); U.S. ENVIRONMENTAL PROTECTION
AGENCY, SUPPLEMENTAL GUIDELINES FOR THE AWARD OF SECTION 319 NONPOINT
SOURCE GRANTS IN FY 2001 (Nov. 2000), available at http://www.epa.gov/owow/
nps/Section319/fy2001.htmI (noting that TMDL's have become critical tool for
addressing water quality impairments at watershed level).
12
Villanova Environmental Law Journal, Vol. 17, Iss. 1 [2006], Art. 2
https://digitalcommons.law.villanova.edu/elj/vol17/iss1/2
2006] INVENTING NONPOINT CONTROLS
requirements. EPA required states to report reductions for sedi-
ment, phosphorous, and nitrates, and to report project locations
using a standard method. 64
Over the same period, USDA nonpoint funding also under-
went a shift from making most programs available to any eligible
farm or forest land owner toward watershed targeting. Changes in-
cluded the 1996 enactment of CREP as a targeted water-quality fo-
cused supplement to CRP and the concurrent enactment of EQIP
with its mandatory focus on Conservation Priority Areas (reversed
in the 2002 Farm Bill). 6 5 The 1998 inter-agency CWAP further in-
fluenced USDA nonpoint-related programs toward greater coordi-
nation with section 319 funding.
III. TENNESSEE NONPOINT PROGRAMS
A. Overview
1. Resource Context
Tennessee has over 60,000 stream miles and 540,000 lake acres
that provide drinking water, recreational opportunities and habitat
for Tennessee's aquatic life, which is some of the most biodiverse in
the nation. 66 The state's section 305(b) report finds that agricul-
ture impairs more river miles (37.2%) than any other source of im-
pairment, with hydromodification second. 67
64. See U.S. ENVIRONMENTAL PROTECTION AGENCY, SUPPLEMENTAL GUIDELINES
FOR THE AWARD OF SECTION 319 NONPOINT SOURCE GRANTS TO STATES AND TERRITO-
RIES IN FY 2002 AND SUBSEQUENT YEARS (Sept. 2001) (noting new mandated fields
of reporting by states will assist EPA to determine whether state has made "satisfac-
tory progress" in meeting schedule set forth in its nonpoint funding management
program); see also U.S. ENVIRONMENTAL PROTECTION AGENCY, SUPPLEMENTAL GUIDE-
LINES FOR THE AwARD OF SECTION 319 NONPOINT SOURCE GRANTS TO STATES AND
TERRITORIES IN FY 2003 (Aug. 2002), available at http://www.epa.gov/owow/nps/
Section319/319guide03.html (maintaining that EPA intends to use data reports as
means of tracking and reporting to Congress and public progress made by states to
successfully implement projects to improve water quality); Notice of Availability,
Nonpoint Source Program and Grants Guidelines for States and Territories, 68
Fed. Reg. 60,653, 60,659, 60,661 (Oct. 23, 2003).
65. See FACT SHEET, supra note 34 (noting 2002 Farm Bill moved EQIP away
from CPAs and towards greater state flexibility).
66. See VANDERBILT CTR. FOR EN~rrL. MGMT. STUDIES, THE CLEAN WATER CHAL-
LENGE: IMPROVING TENNESSEE'S WATER QUALITY By REDUCING NONPOINT SOURCE
POLLUTION IN ITS RIVERS, LAKES AND STREAMS, I (July 2002) (lamenting that al-
though many of Tennessee's waters are clean enough for fishing and swimming
and can support aquatic life, many of them are not clean).
67. See TENN. DEP'T OF ENV'T AND CONSERVATION Div. OF WATER POLLUTION
CONTROL, 2002 305(b) REPORT: THE STATUS OF WATER QUALITY IN TENNESSEE
(Dec. 2002), available at http://www.tennessee.gov/environment/wpc/305b/
(referencing relative sources of pollutants causing impacts in rivers and streams).
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The two most prevalent types of land cover in Tennessee are
farmland and forest. The state is 23% pasture land, 21% crop land
and 41% forest land.68 Agriculture plays an important role in Ten-
nessee's economy, as reflected in the state motto: "Agriculture and
Commerce." 69 In 2002, agriculture earned Tennessee over $1.3 bil-
lion. 70 The largest generator of farm income in Tennessee is cattle,
followed by tobacco, hay, cotton, corn and soybeans. 71 The state
ranks fourth in the nation for number of farms, and forty-sixth for
average size of farm. 72 Tennessee promotes itself as the "Hardwood
Capitol of the World, '73 and in 1998, the wood products industry
directly employed 78,000 people.74 During an average year, timber
harvesting affects 236,400 acres in Tennessee. 75 In 2002, Tennessee
silviculture produced over one billion board feet of hard and soft
wood combined, earning $358 million in timber sales.7 6
2. Agencies Responsible for Nonpoint Programs
Since 1995, the Tennessee Department of Agriculture (TDA)
has been the primary agency responsible for implementation and
coordination of nonpoint source control programs in Tennessee.
The state includes silviculture in its definition of agriculture, but has not identified
it separately as a major contributor to impairment statewide. See id.
68. See U.S. DEPARTMENT OF AGRICULTURE, BROAD LAND COVER/USE BY STATE
1997, (June 2001), available at http://www.nrcs.usda.gov/technical/land/
mappdfs/m5150.pdf (providing geographical survey of land use by state).
69. See TENN. DEP'T OF STATE, 2005-2006 TENNESSEE BLUE BOOK, § 6, TENNES-
SEE SYMBOLS AND HONORS: OFFICIAL SEAL OF THE STATE 514 (2005), http://www.
state.tn.us/sos/bluebook/05-06/45-symbols.pdf (recalling that state motto was rec-
ommended by committee of members of state Senate and House of Representa-
fives in 1801).
70. See TENN. AGRc. STATISTICS SERV., TENNESSEE AGRICULTURE AND FORESTRY,
18-19 (2003), available at http://www.nass.usda.gov/tn/bull-2003.pdf (providing
Tennessee farm financial indicators and Tennessee's rank in agriculture compared
to other states).
71. See TENN. FARM BUREAU ASS'N, AG FACTS - DID You KNow? http://www.
tnfarmbureau.org/learningcenter/know.html (last visited Feb. 14, 2005) (noting
cattle and calves farm income totaled more than $376 million in 1998 or 17% of
total farm revenue).
72. See TENN. AGRIC. STATISTICS SERV., supra note 70, at 19 (noting that Ten-
nessee has 91,000 farms with average farm size of 130 acres in 2002).
73. See TENN. FORESTRY ASS'N, FOREST FACTS, http://tnforestry.com/forest.
facts.html (last visited Feb. 14, 2005) (providing statistics on Tennessee wood
industry)
74. See TENN. DEP'T OF AGRIC., TENNESSEE FOREST FACTS, http://www.
state.tn.us/agriculture/forestry/tdfff.html (last visited Feb. 14, 2005) (providing
number of employees for wood products industry).
75. See id. (estimating area affected by timber harvesting in 2002).
76. See id. (providing statistics on wood production); see also TENN. AGRIC. STA-
TISTICS SERV., supra note 70, at 2 (estimating agriculture profit for 2002 in
Tennessee).
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Its "mission is to serve the citizens of Tennessee by promoting wise
uses of our agricultural and forest resources, developing economic
opportunities, and ensuring safe and dependable food and fiber."77
Prior to 1995, the Tennessee Department of Environment and Con-
servation (TDEC) was the lead agency for Tennessee's nonpoint
source programs. Currently, TDEC runs Tennessee's TMDL Pro-
gram, monitors water quality, writes reports such as those required
by the Clean Water Act sections 303(d) and 305(b), and oversees
the State's Watershed Management Approach, an integrated plan-
ning, monitoring and permitting program to improve water quality.
Its mission is to "serve the people of Tennessee by protecting and
enforcing the public trust along with enhancing our state's recrea-
tion and natural resource assets."78
The Tennessee Wildlife Resources Agency's (TWRA) mission
includes preserving, conserving, protecting and enhancing "the fish
and wildlife of the state and their habitats" and "[fostering] the safe
use of the state's waters. '79 TWRA conducts fish tissue, water level
and water quality monitoring, and participates in supporting
nonpoint source incentive programs.80
The University of Tennessee Extension Service is the educa-
tional and technical assistance unit of the University's Institute of
Agriculture. Programs that inform citizens about nonpoint source
control in Tennessee include Farm-A-Syst and Forest-A-Syst.81 Soil
Conservation Districts (SCDs) are "corporate and political subdivi-
sions of the state . . . established by the State Soil Conservation
Committee."8 2 SCDs bring together information about state and
77. Tenn. Dep't of Agric. Homepage, http://www.state.tn.us/agriculture (last
visited Feb. 14, 2005) (stating purposes of Tennessee Department of Agriculture
(TDA)).
78. Tenn. Dep't of Env't and Conservation Homepage, http://www.state.
tn.us/environment (last visited Feb. 14, 2005) (explaining responsibilities and pur-
pose of TMDL program).
79. Tenn. Wildlife Res. Agency Homepage, http://www.state.tn.us/twra/in-
dex.html (last visited Feb. 14, 2005) (stating mission of Wildlife Agency).
80. See TENN. WILDLIFE RES. AGENCY FISHERIES MGMT. Drv., FISH COMMUNITY
SURVEYS, http://www.state.tn.us/twra/fish/Reservoir/fishcomsurv/fishcomsurv.
html (last visited Feb. 14, 2005) (listing duties of TWRA); see also TENN. WILDLIFE
RES. AGENCY FISHERIES MGMT. DIV., HABITAT MONITORING AND ENHANCEMENT,
http://www.state.tn.us/twra/fish/Reservoir/habitat/habitat.html (last visited Feb.
14, 2005) (setting forth mission of TWRA).
81. See THE UNIV. OF TENN. EXTENSION, ENVIRONMENT AND NATURAL RE-
SOURCES, http://www.utextension.utk.edu/topics/Environment/default.asp (last
visited Feb. 14, 2005) (listing informational programs concerning nonpoint source
control).
82. TENN. ASS'N OF CONSERVATION DIST., ABOUT DISTRICTS, http://tnacd.org/
AboutDistricts.htm (last visited Feb. 14, 2005) (explaining establishment of SCD).
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federal resources and programs and disseminate it to local land
users. The State Technical Committee, working with NRCS, plays a
role in the delivery of USDA conservation programs, providing ad-
vice and establishing criteria and guidelines for evaluating petitions
by agricultural producers for new conservation practices and
systems. 8
3
B. Overarching Programs
1. Section 319 Program
The principal state nonpoint program is the section 319 grant
program. EPA first approved Tennessee's 319 program, called the
Nonpoint Source (NPS) Program, in March of 1989.84 Originally,
the NPS program was administered by TDEC, but Governor Ned
McWherter transferred lead agency designation to TDA on January
6, 1995 at the end of his administration. 85 Representatives from
government, agricultural and environmental groups that we inter-
viewed all indicated that moving the program to TDA made sense.
One interviewee explained that the shift of the program from
TDEC to TDA was in part to ensure that the program would focus
primarily on cost-shares of proven approaches, as opposed to dem-
onstration projects and other efforts. Similarly, another inter-
viewee said that the program was moved to TDA because TDEC was
using the money for monitoring and research and not enough was
being spent on farmers. According to this interviewee, farmers
wanted more cost-share programs and thought that TDA would be
better at this than TDEC. The move to TDA also worked, accord-
ing to another interviewee, because farmers have a much higher
comfort level with TDA than with TDEC. Yet another noted that
housing the program at TDA allows the state to offer landowners
up to a ninety percent cost-share in certain circumstances because
all of the state's nonpoint source funds are under one
administrator. 86
Both the SCDs and the State Soil Conservation Committee are authorized by TCA
43-14-2. See id.
83. See TENN. NATURAL RES. CONSERVATION SERV., BRIEFING REPORT FOR THE
ENVIRONMENTAL LAW INSTITUTE 10 (May 2004) [hereinafter BRIEFING REPORT].
84. See TENN. DEP'T OF AGRIC., TENNESSEE NONPOINT SOURCE POLLUTION MAN-
AGEMENT AND ASSESSMENT PLAN 5 (May 1997).
85. See id. (discussing NPS origin and transfer to TDA).
86. Interviews with representatives from government, agricultural and envi-
ronmental groups (May 4, 2004, May 6, 2004 and June 8, 2004) (on file with
authors).
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TDA's NPS Program in 2004 had thirteen full-time equivalent
staff.87 EPA provided Tennessee with $1-1.5 million annually from
FY 1994 - FY 1998, and increased that amount to $3-3.5 million an-
nually in FY 1999 - FY 2003.88 Like other state programs, Tennes-
see's program provides funds through a project match system.
Projects must procure the remaining forty percent of the cost from
a non-federal source.89 Tennessee's section 319 program receives
proposals annually from local governments, interstate and intra-
state agencies, public and private nonprofit organizations and agen-
cies of state government. In addition, Tennessee developed a novel
approach to distributing a portion of its section 319 funds in 1998,
establishing the Targets of Opportunity: Grant Pool Program
(Grant Pool). The Grant Pool contains funds that the State has not
allocated after reviewing all of the proposals received in response to
its annual requests for proposals. TDA relies on the state SCDs to
identify additional projects in their districts that will address im-
paired waters through implementation of BMPs. All Grant Pool
funding must provide money to projects that directly aid individual
watersheds listed on the section 303(d) list or mentioned as im-
paired in the water quality reports required by section 305 (b) of the
Clean Water Act. The approach allows the State to be more pro-
active instead of relying only on proposals received. The Grant
Pool is essentially a "mini-grant" program within the section 319
program, according to one interviewee, who estimated that ninety-
five percent of the funds from the Grant Pool are being used "on
the ground." One observer of the program noted that the Grant
Pool allows the State to identify problems in an impaired watershed
and address them by reaching out to bad actors rather than waiting
for proposals, which are submitted primarily by good actors.90
By 2000, Tennessee granted the vast majority of section 319
funding to projects installing BMPs on farms. In addition to fund-
87. See Information from the Office of the Administrator for Water Resources,
TENNESSEE DEPARTMENT OF AGRICULTURE (information on file with authors).
88. See TENN. DEP'T OF AGRic., Tennessee Nonpoint Source Water Pollution
Management Program, Section 319(h) Annual Report, Fiscal Year 1994-1995, at 53
(Dec. 1996); TENN. DEP'T OF AGRic., Nonpoint Source Program Annual Report,
Fiscal Year 2000, at 2 (Dec. 13, 2000); TENN. DEP'T OF AGRIC., Nonpoint Source
Program Annual Report, Fiscal Year 2001, at 1; see also Letter from John Mc-
Clurkan to the Environmental Law Institute (Sept. 20, 2004) (on file with authors).
89. See TENN DEP'T OF AGRIC. NONPOINT SOURCE PROGRAM, REQUEST FOR PRO-
POSALS FY 2006 2, available at http://www.state.tn.us/agriculture/nps/319-RFPF.
pdf (explaining how funds are provided under TDA's NPS program).
90. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004, May 6, 2004 and Sept. 15, 2004) (on file with
authors).
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ing BMPs, the program funds long-term easements on farmlands to
improve surrounding water quality.91 In the forestry sector, section
319 grants are used to inform and train members of the forestry
community through publications, conferences, the Master Logger
Program and Logger Contact Programs.92 The NPS program cur-
rently chooses grant recipients based on how closely the grant ap-
plication supports the long term goals of the NPS program, which
are: to hold regular meetings with stakeholders to create partner-
ships; to fully implement all TMDLs for nonpoint sources by 2015;
to restore all waters impaired by nonpoint sources on the section
303(d) list to fully support their designated uses by 2015; to prevent
previously unlisted waters from being listed as impaired due to
nonpoint source impairments; to improve the knowledge of stake-
holders and citizens; to continuously improve the NPS program in
order to maximize efficiency and numbers of participants and de-
crease the bureaucratic burden; and to use the maximum allowable
percentage of funds to assist partners with water quality monitoring
and assessment.93
The current program goals, which focus on implementing
TMDLs and restoring impaired waters, result from a change in fo-
cus that evolved both from the state's own initiative and from EPA's
increasing focus in the late 1990s on directing section 319 funds to
impaired watersheds. 94 One interviewee said that five years ago
TDA was too focused on agricultural production and used tradi-
tional nonpoint source demonstration and education programs,
while nationally, the focus was shifting toward water quality out-
comes. According to this interviewee, TDA then turned its cost
share program toward addressing impaired waters and will now do
anything short of using enforcement methods to get producers to
install BMPs on impaired waters, including even finding ways to pay
the entire cost at times. While generally supportive of the new fo-
cus on impaired waters, another interviewee noted the tension this
has created with SCDs, which were very comfortable with the "fair-
ness" of the prior system that allotted funds first-come, first-served,
or on a per capita basis. At least one interviewee noted "substantial
91. See TENN. DEP'T OF AcRic., TENNESSEE NONPOINT SOURCE MANAGEMENT
PROGRAM DOCUMENT 1-1-3 (2000).
92. See id. at 1-6-6, 1-6-7.
93. See TENN. DEP'T OF AGRiC. NONPOINT SOURCE PROGRAM, MANAGEMENT PRO-
GRAM DOCUMENT at iv-v, available at http://www.state.tn.us/agriculture/nps/np-
sdoc/intro.pdf (last visited Feb. 14, 2005) (explaning lost-term goals of NPS and
how grant recipients are chosen).
94. See id. (discussing change in focus from pervious agency and state goals to
funding improvement of impaired watersheds).
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animosity" from farmers when the funding shifted to focus on water
quality, because many were frustrated that they could not receive
funds unless they were located in an impaired watershed. This in-
terviewee noted, however, that farmers increasingly see the shift in
focus as appropriate. 95
One of our interviewees voiced concern about an emphasis on
funding "bad actors" as a result of the recent focus on impaired
waters, because it draws attention away from preventing problems
before they become serious. Another emphasized a similar con-
cern about the need to address "tier two" waters and protect them
from becoming impaired. Finally, one interviewee suggested that
given the focus on agriculturally impaired watersheds, the TDA pro-
gram does not provide enough funding for forestry projects. 96
2. Watershed Management Approach
TDEC's Water Pollution Control Division oversees the imple-
mentation of the Watershed Management Program (WMP).97 In
1996, TDEC initiated WMP, which separates Tennessee into fifty-
four watersheds combined into five groups that rotate through a
five-year monitoring cycle. 98 The cycle begins with planning, data
review and public outreach; followed by monitoring and data col-
lection; then watershed assessment; TMDL development (where
needed); and, finally, public notice for draft management plans
and NPDES permits followed by final plans and permits. Tennes-
see's Watershed Approach has four main goals: (1) identifying
and prioritizing water quality problems in the watershed; (2) devel-
oping increased public involvement; (3) coordinating activities with
other agencies; and (4) measuring success through increased and
more efficient monitoring and other data gathering. 99
95. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004, May 6, 2004 and Oct. 3, 2004) (on file with
authors).
96. See Interviews with representatives from government, agricultural and en-
vironmental groups (Sept. 13, 2004, Sept. 14, 2004 and Oct. 26, 2004) (on file with
authors).
97. See TENN. DEP'T OF AGRIC. NONPOINT SOURCE PROGRAM, MANAGEMENT PRO-
GRAM DOCUMENT, AGRICULTURE, § 1-1-14 (2000), available at http://www.state.tn.
us/agriculture/nps/npsdoc/agriculture.pdf (explaining supervision of WMP).
98. See TENN. DEP'T OF ENV'T AND CONSERVATION, WATERSHED MANAGEMENT
CYCLE, http://www.tennessee.gov/environment/wpc/watershed/cycle.php (last
visited Feb. 14, 2005) (explaining structure of WMP).
99. See TENN. DEP'T OF ENV'T AND CONSERVATION, WATERSHED MANAGEMENT
APPROACH, http://www.tennessee.gov/environment/wpc/watershed (last visited
Feb. 15, 2005) (stating goals of WMP).
20061
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Partially funded by section 319 grant money, the Watershed
Approach coordinates traditionally fragmented activities, such as
point source permitting, planning and monitoring. Further, it inte-
grates regulatory programs that address point source pollution and
efforts, such as section 303(d) listings and TMDL assessments, that
address both point and nonpoint source pollution. Tennessee has
completed the five-year cycle and produced Watershed Water Qual-
ity Management Plans for watersheds in groups one and two of the
five groups. 100
3. Tennessee Total Maximum Daily Load (TMDL) Program
On May 27, 1998, TDEC signed a Memorandum of Agreement
(MOA) with EPA in which it agreed to complete almost 800 TMDL
assessments by 2011. Tennessee agreed to prioritize establishment
of TMDLs for water quality-limited segments and EPA agreed to
make its "best effort" to provide the necessary funds (between
$400,000 and $500,000 annually) for the TMDL studies. 10 1 After
TDEC and EPA signed the MOA, a group of Tennessee environ-
mental organizations filed a "Notice of Intent to Sue" against
EPA.102 This led to a series of negotiations which culminated in a
settlement establishing a firm schedule for development of clean-
up plans, which include TMDL assessments. 10 3 TDEC uses a five-
step approach to complete TMDL assessments: identify water qual-
ity-limited waters; prioritize water quality-limited waters; develop
the TMDL plan; implement water quality improvement actions; and
assess water quality improvement actions.10 4 As of summer 2004,
100. See TENN. DEP'T OF ENV'T AND CONSERVATION, WATERSHED MANAGEMENT
PLANS, http://www.tennessee.gov/environment/wpc/watershed/wsmplans (last
visited Feb. 15, 2005) (providing Program's accomplishments to date).
101. See Agreement Between U.S. Environmental Protection Agency, Region
4 and Tennessee Department of Environment and Conservation Division of Water
Pollution Control Regarding the Implementation of Section 303(d) of the Clean
Water Act (May 27, 1998), available at http://www.tennessee.gov/environment/
wpc/tmdl/tmdl98.php (detailing agreement between Tennessee and EPA).
102. See TENN. CLEAN WATER NETWORK, Tennessee's Dirtiest Waters to Be Cleaned
up (May 21, 2001), available at http://www.tcwn.org/Library/WaterQuality/settle-
ment.html (describing grounds for suit).
103. See id.; see also Tenn. Envtl. Council et al. v. U.S. EnvtL Protection Agency and
Christine Todd Whitman, No. 3-01-0032 (M.D. Tenn.) entered Jan. 10, 2001 (detail-
ing negotiations and final settlement).
104. See TENN. DEP'T OF ENV'T AND CONSERVATION, TENNESSEE'S TMDL PRO-
GRAM, http://www.tennessee.gov/environment/wpc/tmdl/program.php (last vis-
ited Feb. 15, 2005) [hereinafter TENN. TMDL PROGRAM] (explaining steps of
TMDL assessments).
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Tennessee had completed 115 of the 120 TMDL assessments it
agreed to have done by 2004 in the 1998 MOA.
0 5
As noted earlier, one of the long term goals which guides fund-
ing decisions by the section 319 program is to "[flully implement
all developed TMDLs for nonpoint sources in compliance with ex-
isting regulations, policies, or agreements by 2015." To this end,
TDA has funded several nonpoint source projects related to
TMDLs, including a University of Tennessee-Institute of Agricul-
ture TMDL Project that evaluated the effectiveness of BMPs such as
vegetative buffer strips in selected watersheds. 10 6 Some interview-
ees recognized that TMDLs play an important role by spotlighting
the contribution of agriculture to NPS pollution in the State.
10 7
C. Agricultural Programs
Tennessee uses only incentive and technical assistance pro-
grams to control nonpoint source pollution from agriculture.
Nonpoint source discharges from agriculture and forestry are ex-
pressly exempt from regulation under Tennessee's Water Quality
Control Act. 108
1. Agricultural Resources Conservation Fund
The Tennessee General Assembly established the Agricultural
Resources Conservation Fund (ARCF) by allocating part of the tax
on transfers of realty to a fund for agricultural landowner assis-
tance. The recordation tax is 37 cents for every $100 worth of prop-
erty transferred, and of that, 1.5 cents are credited to ARCF.10 9 The
law establishing ARCF states: "It is the intent of the general assem-
bly that the highest priority of the agricultural resources conserva-
tion fund is to abate and prevent nonpoint source water pollution
105. See U.S. ENVIRONMENTAL PROTECTION AGENCY, 2002 SECrION 303(d) LIST
FACT SHEET FOR TENNESSEE, (Jan. 15, 2004), available at http://oaspub.epa.gov/
waters/staterept.control?p-state=TN#APRTMDLS; see also TENN.'S TMDL PRO-
GRAM, supra note 104.
106. See TENN. DEP'T OF AcRic. TENNESSEE NONPOINT SOURCE WATER POLLU-
TION MANAGEMENT PROGRAM, SECTION 319(h) ANNUAL REPORT, FISCAL YEAR 2002,
at 5 (providing financial record for 2002).
107. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 4, 2004, May 6, 2004 and June 22, 2004) (on file with
authors).
108. See TENN. CODE ANN. § 69-3-120(g-h) (2003) (stating "nothing whatso-
ever in this part shall be so construed as applying to any agricultural or forestry
activity ... unless there is a point source discharge from a discernible, confined,
and discrete water conveyance").
109. See id. § 67-4-409(a-1) (noting "[i]f such an allocation is not made in the
appropriations act then such amount shall be credited to the general fund").
2006]
21
McElfish et al.: Inventing onpoint Controls: Methods, Metrics and Results
Published by Villanova University Charles Widger School of Law Digital Repository, 2006
108 VILLANOVA ENVIRONMENTAL LAw JouRNAL [Vol. XVII: p. 87
that may be associated with agricultural production."'1 0 Further,
the law states that no more than 5% of ARCF money may be spent
on education measures, no more than 10% on administration
costs and no more than 15% on point sources of agricultural
pollution. 1 '
TDA administers ARCF by awarding grants to qualifying
projects. Between 1993 and 1998, TDA administered ARCF's pred-
ecessor called the Agricultural Nonpoint Source Pollution Pro-
gram, which distributed funds evenly among Tennessee's
counties.11 2 In 1998, the General Assembly established ARCF and
TDA changed the allocation approach. Instead of distributing
money evenly to each county throughout the State, TDA now gives
more money to areas with water quality problems. The funds his-
torically have been distributed through SCDs for the installation of
BMPs.1" 3 The annual funding of ARCF and its predecessor pro-
gram rose from about $1.4 million in FY 1992 to over $3.5 million
in 1997, and $2.5-$3.4 million between FY 1998 and FY 2002.114
In its most recent "Guidelines for Best Management Practice
Installation with Funding Provided by the Agricultural Resources
Conservation Fund" for FY 2005, TDA emphasizes that the measure
of program effectiveness must be in terms of measurable water
quality improvements. To this end, TDA encourages ARCF recipi-
ents to conduct watershed evaluations and prioritization efforts.
Specifically, TDA states that SCDs should evaluate the streams in
their counties and identify agricultural land that has an obvious
negative impact on water quality. The landowners in these areas
110. Id.
111. See id. (noting "[n]o expenditure from the fund shall be made to fund
salaries, staff positions, or any other administrative costs of the department of
agriculture").
112. See U.S. DEPARTMENT OF AGRICULTURE FOREST SERVICE AND U.S. FISH AND
WILDLIFE SERVICE, SOUTHERN FOREST RESOURCE ASSESSMENT (Nov. 2001) [hereinaf-
ter SOUTHERN FOREST RESOURCE], available at http://www.srs.fs.usda.gov/sustain/
report/socio3/socio3-28.htm; see also TENN. DEP'T OF AGRIC., TENNESSEE
NONPOINT SOURCE WATER POLLUTION MANAGEMENT PROGRAM, SECTION 319(h) AN-
NUAL REPORT, FISCAL YEAR 1997-1998 at 13 (stating that program provides cost-
share assistance for soil and water improvement practices on private, farming land
including non-industrial forests).
113. See TENN. DEP'T OF AGRIC., AGRIC. RES. PROGRAM, GUIDELINES FOR BEST
MANAGEMENT PRACTICE INSTALLATION WITH FUNDING PROVIDED BY THE AGRICUL-
TURAL RESOURCES CONSERVATION FUND (ARCF) FISCAL YEAR 2005 at 1-2, available at
http://www.state.tn.us/agriculture/nps/2005arcf.pdf (noting that proposed mea-
sure of effectiveness be "measurable water quality improvements").
114. See Information from the Office of the Administrator for Water Re-
sources, TENNESSEE DEPARTMENT OF AGRICULTURE (on file with authors) (stating
ARCF funding statistics since FY 1992).
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should be contacted directly by the SCD and encouraged to apply
for cost-share funding for the needed BMPs. TDA's guidance also
provides for the ranking of applications submitted by landowners
for BMP cost-shares. The guidelines emphasize that the "criteria
for ranking needed BMPs should focus on the likelihood of ob-
taining measurable water quality improvement from the BMP instal-
lation." Specifically, TDA recommends the following process: (1)
select a small watershed; (2) evaluate the watershed, identifying all
BMPs that are needed to stop active erosion or the direct transport
of pollutants to the state's waters; (3) attempt to obtain one hun-
dred percent landowner participation in the watershed, through
one-on-one meetings, phone calls, site visits or educational forums;
(4) apply to TDA for funding; (5) install funded BMPs; and (6)
coordinate with TDA for watershed monitoring after the BMP in-
stallations are complete. 115
2. Conservation Reserve Program
In accordance with FSA guidelines, Tennessee's CRP has two
sections. The first section allows landowners to enroll their lands
into a program providing for standard practices including intro-
duced grasses, native grasses, trees, permanent wildlife cover and
restoration of wetlands. For this part of the program, landowners
can only enroll their lands during designated sign-up periods, typi-
cally four weeks each year. During Tennessee's May 2003 General
Sign-up, the State received between 1250-1300 applications. 1 6 As
of May 2004, this portion of the program had 273,248.2 acres en-
rolled in active contracts. The majority of these enrolled acres are
in established grass, followed by planted native grasses, planted in-
troduced grasses, established trees and planted trees. 1 7 The sec-
ond component of Tennessee's CRP allows landowners to
continuously sign up to adopt certain environmental practices. As
soon as a landowner establishes that the land is eligible, CRP ac-
cepts his or her application. Before 2003, Tennessee included six
practices in this continuous signup process: Grassed Waterway,
Shallow Water Areas for Wildlife, Contour Grass Strip, Filter Strip,
Riparian Buffer and Wetland Restoration. On May 5, 2003, the
State added two new practices: Farmable Wetlands and Farmable
115. See id. (noting recommended process by TDA for ranking BMP's).
116. See BRIEFING REPORT, supra note 83.
117. See U.S. DEP'T OF AGRic. FARM SERV. AGENCY CONSERVATION RESERVE PRO-
GRAM, SUMMARY OF PRACTICES ACREAGES FOR AcTIVE CONTRACTS FOR SIGNUP 10
(May 31, 2004), available at http://www.fsa.usda.gov/crpstorpt/06Approved/
rlpracsn/tn.htm.
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Wetlands Buffer. 118 From 1997-2002, TWRA operated an incentive
program offering an additional $5-30 per acre for planting of native
grasses, increasing its offer to $50 per acre in 2002 for filter strips
and contour buffer strips. 119 In 2004, Tennessee Quail Unlimited
announced that it would offer a similar incentive program. 120
Tennessee does not participate in the CREP program because
it has never appropriated the required matching funds. Views va-
ried on the effectiveness of the CRP program. One interviewee
noted that whether FSA money is working depends on whether
each district conservationist is aggressive in promoting the program
because there is enough money available. Another interviewee said
that the state lacks the capacity to deliver both CRP and EQIP, in
part because there is usually just one district conservationist and a
technical person and they end up dealing with the people who walk
in the door. The same interviewee noted that conceptually CRP
buffers are "great," and if Tennessee had them everywhere they are
needed, its water quality problems would be largely solved. An in-
terviewee involved in the TWRA incentive program for native
grasses said that it showed that "economics are the bottom line."
The same interviewee noted that marketing by someone the farmer
knows is very effective and produces the best results when com-
bined with strong educational materials.' 21
3. Wildlife Habitat Incentives Program
WHIP provides landowners with cost-share payments to install
conservation practices beneficial to upland wildlife, migratory wa-
terfowl, aquatic and other birds. These practices may also benefit
water quality, as they address vegetation management, soils and
water. As of May 2004, Tennessee had nearly 11,000 acres on 240
farms enrolled in WHIP.122 Water quality benefits have not been
measured.
118. See BRIEFING REPORT, supra note 83 (noting two new practices).
119. TWRA recognized that farmers may be willing to plant more wildlife-
friendly cover if the cost was comparable to the cost of planting fescue. See SUM-
MARY OF TWRA's CRP INCENTIVE PAYMENTS, 1997-2002 (on file with authors).
120. See Press Release, TWRA, Quail Unlimited to Offer Incentive Payments
for Native Grass Buffers (undated); see also U.S. DEPARTMENT OF AGRICULTURE NAT-
URAL RESOURCES CONSERVATION SERVICE, FUNDING AVAILABLE FOR LANDOWNERS TO
RESTORE WILDLIFE HABITAT ON FARMLAND (Sept. 1, 2004), available at http://www.
state.tn.us/twra/bobwhitebuffers.pdf (noting that incentive payment is $50 per
acre).
121. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004 and Sept. 7, 2004) (on file with authors).
122. See BRIEFING REPORT, supra note 83, at 3.
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4. Environmental Quality Incentives Program
NRCS manages distribution of federal EQIP funding in Ten-
nessee through three regions, west Tennessee, middle Tennessee
and east Tennessee. Each of these regions develops its own list of
conservation practices eligible for EQIP funding, its own system of
ranking applications and a cost list that accurately reflects the local
cost of each type of practice or piece of equipment. West Tennes-
see, which is the State's major row cropping area and contains 56%
of Tennessee's cropland, has decided that its priorities for EQIP
funding are soil erosion, soil quality and soil sustainability with asso-
ciated water quality and sedimentation. Middle Tennessee, with
52% of the grazing land, 50% of the non-confined livestock and
40% of the streams, lists improving grazing land, management of
animal waste and protecting water resources as its high priorities.
East Tennessee, the most agriculturally diverse of the three regions,
prioritizes management of livestock wastes, improving grazing land
and surface and ground water protection for EQIP funding. 123
NRCS allocates EQIP funds to the three regions based on a
formula that takes into account cropland acres, cropland erosion,
pastureland acres, pastureland condition, water resources/miles of
streams, confined animal units, non-confined animal units, water
resources/impacted streams and number of farms. Once the re-
gions receive EQIP funding, they allocate money to the counties in
their region. 124
From FY 1997 - FY 2002, Tennessee entered into 2620 contracts
with obligations totaling $16,880,579, making the average value of a
contract $6,443. These contracts cover 362,289 acres, making the
average contract size 138 acres. Until 2002, Tennessee EQIP con-
tracts funded installation of the following conservation practices
most often: Grade Stabilization Structure, Fence, Pasture and Hay
Planting, Waste Storage Facility, Heavy Use Area Protection and
Water and Sediment Control Basin.125 In 2002, Tennessee spent
approximately $1.4 million, with more than half going to animal
waste management, followed by soil erosion and sediment control,
123. See TENN. NATURAL RES. CONSERVATION SERV., ENVIRONMENTAL QUALITY
INCENTIVES PROGRAM (EQIP) TENNESSEE 2004 (Mar. 17, 2004), available at http://
www.tn.nrcs.usda.gov/programs/Eqip/EQIP TN 2004_WEBPAGESUMMARY.
pdf (noting that East Tennessee "[contains] 32 percent of the grazing land, 33
percent of the streams, 29 percent of the confined animal operations and 40 per-
cent of the farms").
124. See id.
125. See BRIEFING REPORT, supra note 83, at 1 (noting which conservation prac-
tices Tennessee EQIP contracts funded).
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land grazing practices and irrigation water management. 126 In FY
2003, Tennessee spent $1.3 million, with soil erosion and sediment
control receiving over forty-six percent of funds, followed by animal
waste management, land grazing practices and irrigation water
management.127
Interviewees expressed a variety of views about the NRCS pro-
grams. One interviewee said the USDA programs are the "first
stop" to look for conservation money. Another emphasized that
farmers are far more comfortable with USDA money and programs
than the section 319 program because the NRCS is more status quo
and friendly to agricultural interests. However, one interviewee
said that NRCS is still more interested in an equitable spread of
money in Tennessee, as compared to the section 319 program
which focuses more on impaired waters, and that this makes it re-
ally hard for the programs to have any impact. In addition, accord-
ing to this interviewee, it is difficult to get NRCS funds directed to
water quality, as opposed to other environmental issues. They are,
in effect, 'Just throwing money on the ground and hoping it is used
effectively," in the view of this interviewee. Another interviewee la-
mented the change in the NRCS role over time from a source of
technical assistance to just another source of funding. This person
pointed out that district conservationists are no longer technically
trained, making them more salespeople for the programs than
conservationists. 128
D. Forestry Programs
1. Forestry Nonpoint Source Management: Education Programs
TDA has operated the Forestry NPS Management Program,
largely funded by section 319 grant money, since its inception in
1988. Under the first Forestry NPS plan, effective from October 1,
1988 through September 30, 1992,129 the major objectives of the
program were "(1) gaining widespread support from within the for-
estry community for implementing the water quality program, and
126. See U.S. DEPARTMENT OF AGRICULTURE, 2002 EQIP PAYMENT INFORMA-
TION, http://www.nrcs.usda.gov/programs/eqip/2002EQIP/2002-Info.html (last
visited Feb. 15, 2005).
127. See id.
128. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 6, 2004, June 22, 2004 and Sept. 23, 2004) (on file with
authors).
129. See TENN. DEP'T OF AGRIc., TENNESSEE NONPOINT SOURCE MANAGEMENT
AND ASSESSMENT PLAN 161 (May 1997) [hereinafter 1997 TDA MANAGEMENT AND
ASSESSMENT PLAN].
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(2), informing and training natural resource professionals, forest
managers and operators, and landowners regarding the potentials
for water pollution caused by forestry activities and use of BMPs." 130
TDA Division of Forestry created several publications including
handbooks, brochures and videotapes, and held 190 water quality
and BMP conferences from May 1988 through February 1995, train-
ing 4138 forestry industry workers and leaders. 131 In 1993, TDA's
Division of Forestry reevaluated the program. Because the program
had a shortage of trained staff, TDA decided that disseminating
water quality/BMP information through group training confer-
ences would be the most efficient use of personnel. 132 In its 1995
review, TDA found that the group trainings had effectively created
awareness about water quality issues and BMPs, yet surveys of log-
gers also revealed that awareness did not always translate into adop-
tion of BMPs. Based on this information, TDA concluded that in
addition to a theoretical understanding of the need for improved
water quality, loggers needed practical knowledge about BMP im-
plementation and experience applying them. This prompted TDA
to change its tactics and in lieu of holding large conferences they
began providing more individual technical assistance through a
new effort, the Logger Contact Program.133
In 1995, TDA Division of Forestry created a Logger Contact
Program with the following goals: "(1) develop and improve work-
ing relationships with loggers, and (2) provide loggers technical as-
sistance in the application of BMPs.' 34 To meet these goals, three
area foresters began spending two working days per month on
water quality work.135 The new work for the area foresters mostly
consisted of contacting loggers and forest operators. While making
these contacts, the foresters attempted to establish working rela-
130. Id. at 166 (noting key objectives of program).
131. See id. (noting extensiveness of BMP training in Tennessee).
132. See TENN. DEP'T OF ENV'T AND CONSERVATION, TENNESSEE NONPOINT
SOURCE MANAGEMENT PROGRAM PLAN (1995) [hereinafter 1995 TDEC NONPOINT
SOURCE PLAN].
133. See id. (noting that more individualized approach, Logger Contract Pro-
gram, might better accomplish agency's goals).
134. TENN. DEP'T OF AGRIC., TENNESSEE NONPOINT SOURCE MANAGEMENT PRO-
GRAM DOCUMENT, 1-6-6 (2000) [hereinafter 2000 TDA NONPOINT SOURCE
DOCUMENT].
135. See 1995 TDEC NONPOINT SOURCE PLAN, supra note 132, at 165 (noting
that foresters were assigned to contact loggers and forest operators in area in order
assist loggers in meeting BMP's).
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tionships with loggers and encourage them to implement BMPs. 13 6
Because the area foresters were not previously trained to provide
technical assistance, TDA developed two new training courses. The
first covered forest hydrology, the erosion process, forestry pollu-
tants, use of BMPs, pre-harvest planning, dealing with loggers and
complaint investigation. The second was a course solely on haul
road location and construction. 13 7
Between 1995 and 1998, the program contacted over 1284 log-
ging contractors, of whom 500 were first-time contacts. Area forest-
ers working under the program visited sites affecting over 125,000
acres of forest.1 38 In 1998, TDA trained 241 new forest technicians
and aides. After these people completed a three-day course, they
were able to help Division foresters contact loggers and provide in-
formation about BMPs.139 Over the years, the Logger Contact Pro-
gram has, for the most part, continued this growth trend, going
from approximately 400 logger contacts per year in the late 1990s
to approximately 700 per year from 2000-2003.140 In FY 1992 - FY
1995, TDA Division of Forestry received $30,000 annually from sec-
tion 319 funding, but after the establishment of the new program,
from FY 1996 - FY 1999, the funding increased to $80,000 a year.141
Since 1992, the Tennessee Forestry Association, University of
Tennessee Extension Service, TDA Division of Forestry and TWRA
have cooperated to sponsor the Tennessee Master Logger Program.
Funded in part by section 319 money, the mission of the program is
"to enhance the professionalism of the Tennessee logger" through
education about practices designed to benefit both the forestry in-
dustry and the forest resource. 142 The voluntary Master Logger
Course consists of forty hours of training broken into five one-day
courses which are held every other week over a ten week period.
The class costs $100, but loggers have the option of paying $20 at
each class they attend. Each of the five classes covers a different
136. See TENN. DEP'T OF AGRic., TENNESSEE NONPOINT SOURCE WATER POLLU-
TION MANAGEMENT PROGRAM, SECTION 319(h) ANNUAL REPORT, FISCAL YEAR 1995-
1996 at 22.
137. See 1995 TDEC NONPOINT SOURCE PLAN, supra note 132 (noting two
courses implemented by TDA).
138. See 2000 TDA NONPOINT SOURCE DOCUMENT, supra note 134, at 1-6-6.
139. See id.
140. See Information provided by the Office of the Tennessee State Forester
(on file with authors).
141. See 2000 TDA NONPOINT SOURCE DOCUMENT, supra note 134, at 1-6-6, 1-7-
7.
142. See TENN. DEP'T OF AGRIC., WATER QUALITY PROGRAMS, http://www.
state.tn.us/agriculture/forestry/tdfbp.html (last visited Feb. 15, 2005) [hereinafter
WATER QUALITY PROGRAMS].
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topic: first aid and cardio-pulmonary resuscitation (CPR) certifica-
tion, logging safety, forest ecology and best management practices,
forest management and silviculture and business management. 43
The class covering BMPs is run by a TDA Division of Forestry Water
Quality Forester. 14 4
Upon completion, loggers receive a certificate which serves as
proof of their participation. In addition, they receive a free one
year membership to the Tennessee Forestry Association and a refer-
ence manual designed to be carried with them at all times during a
logging operation. 145 Each forester with Master Logger certifica-
tion earns a place on the Department of Forestry's annual land-
owner referral list.146 To maintain their certification, loggers must
complete continuing education courses. Foresters can meet this re-
quirement by attending a one-day class that costs $30.147 The
Master Logger Program began in 1992148 and by 2003 had trained
1908 graduates. 1 49 The continuing education program, which
started in FY 2000, has in its first four years, issued 1557 recertifica-
tions. 150 The Forest Resource Association, Inc. has recognized the
Tennessee Master Logger Program as one of the top three logger
training programs in the nation, and the Tennessee Conservation
League gave the "Forest Conservationist of the Year" award to the
Master Logger Committee for its work training foresters in conser-
vation and sustainable practices. 5 1 The Program was uniformly
viewed as successful by those interviewed. A secondary effect of the
Program, according to one interviewee, is that often industrial saw-
143. See id. (listing curriculum of Master Logger Course).
144. See TENN. FORESTRY ASS'N, ABOUT MASTER LOGGER, http://www.tnfor-
estry.com/loggers.html (last visited Feb. 15, 2005) (naming operator of class cover-
ing BMPs).
145. See id. (stating what class takers receive upon completion).
146. See WATER QUALITY PROGRAMS, supra note 142 (noting further benefits of
obtaining certification).
147. See TENN. DEP'T OF AGRIC., CONTINUING EDUCATION REQUIREMENTS,
http://www.state.tn.us/agriculture/forestry/tdfceu.html (last visited Feb. 15,
2005) (stating requirements for maintaining certification).
148. See 1997 TDA MANAGEMENT AND ASSESSMENT PLAN, supra note 129, at 128
(describing origins of Master Logger Program).
149. See Information provided by the Office of the Tennessee State Forester
(on file with authors) (listing graduation statistics of program).
150. See id. (stating recertification statistics).
151. See TENN. FORESTRY ASS'N, CREDITS, http://www.tnforestry.com/loggers.
html (last visited Feb. 15, 2005) (asserting credentials of Master Logger Program).
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mills and paper companies will not buy timber from loggers who do
not have a certificate from the Program. 15 2
TDA Division of Forestry has conducted a series of studies to
gauge BMP implementation rates as a measure of logger education
success. TDA conducted two surveys, one in 1993 and one in 1996.
The first survey indicated an implementation rate of 50%; the sec-
ond, 63%. The second survey did use a new procedure that was
developed to more objectively document application of BMPs.153
In addition to these two surveys by TDA Division of Forestry, in
1999 the University of Tennessee evaluated 191 harvesting opera-
tions on non-industrial private sites. The study found that sites run
by Master Logger graduates averaged a 75% BMP implementation
rate, while sites run by those without Master Logger certification
averaged 60% implementation. 15 4
In 2001, TDA funded a study by the University of Tennessee's
Department of Forestry, Wildlife and Fisheries. The study, Best
Management Practices Implementation Study, evaluated up to five BMP
variables at 215 harvest sites across five regions of Tennessee and
found that 81.9% of the observed BMPs were correctly imple-
mented. 155 Stream crossings and skid trails were found to be the
biggest threat to water quality. Specifically, 30% of stream crossings
had no BMPs applied or an incorrectly applied BMP, while 26% of
skid trails fell into the same category. 156 The report concluded that
more intensive logger training should focus on these two areas. 157
2. Forestry Stop Work Orders
Ten years after Tennessee's Water Quality Control Act ex-
empted many forestry activities, TDEC and TDA signed a MOA
which outlined a cooperative approach for addressing some water
pollution problems in the forestry sector. The 1987 MOA stipu-
lated that TDA-Forestry Division was to investigate complaints and
report its findings to TDEC Water Pollution Control for appropri-
152. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004, May 10, 2004 and Sept. 14, 2004) (on file with
authors) (explaining secondary effects of program).
153. See 2000 TDA NONPOINT SOURCE DOCUMENT, supra note 134, at 1-6-2, 1-6-
3 (describing new procedure used to document application of BMPs).
154. See id. at 1-6-3 (comparing sites with and without Master Logger Program
graduates).
155. See Clatterbuck & Wayne, Best Management Practices (BMP) Implementation
Study Phase 5, 7 (Jan. 30, 2004) (describing areas on which future logger training
should concentrate).
156. See id.
157. See id.
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ate action. An update followed in July 1995, when written proce-
dures were developed for formal investigation of complaints by
TDA-Forestry personnel. The MOA stated that TDA would correct
improper practices by furnishing information about BMPs and as-
sist with BMP installation. If this process failed, TDA would then
refer the refusing operators to TDEC Water Pollution Control. 158
In January 1999, TDA and TDEC signed an additional MOA that
uses the authority with respect to point sources in the Tennessee
Water Quality Control Act of 1977 to require "bad actor" foresters
who violate water quality standards to successfully complete Tennes-
see's Master Logger Program before the State will allow them to
resume work.159
To support this administrative approach, in 2000, the Tennes-
see State Legislature passed House Bill 2846, which led to the crea-
tion of new rules that went into effect October 1, 2001.160 Under
the law, either TDEC or TDA can investigate initial complaints and
provide BMP information. If this is not effective, TDEC can issue a
Stop Work Order, but only if all of the following conditions exist:
the operator has failed or refused to use forestry best management
practices; resulting in a point source discharge, that pollutes the
waters of the state. 161 Failure to comply with a stop work order can
result in civil penalties of up to $10,000 a day. 162 Further, the rules
provide that any operator formally found to have violated the Ten-
nessee Water Quality Control Act within the past two years must
notify both TDA and TDEC before engaging in any silvicultural
activities.163
From 1987-1996 TDA investigated 146 complaints about for-
estry.164 From 1997 through 2000, TDA investigated 182 com-
158. See 2000 TDA NONPOINT SOURCE DOCUMENT, supra note 134, at 1-6-7 (de-
tailing Memorandum of Agreement between TDEC and TDA).
159. See id. at 1-6-8; see also TENN. CODE ANN. § 69-3-134 (2005) (describing
additional Memorandum of Agreement between TDEC and TDA).
160. See SOUTHERN FOREST RESOURCE, supra note 112 (discussing Tennessee
House Bill's effect in implementing new rules).
161. See Rules of Tenn. Dep't of Env't and Conservation Div. of Water Pollu-
tion Control Water Quality Board 1200-4-12 [hereinafter Rules of Water Quality
Board], available at http://www.state.tn.us/sos/rules/1200/1200-04/1200-04-12.
pdf (last visited Feb. 15, 2005) (listing requirements for TDEC issuing Stop Work
Order).
162. See TENN. CODE ANN. § 69-3-137 (2005); see also Rules of Water Quality
Board, supra note 161, at 1200412-.04 (stating penalty for failure to comply with
Stop Work Order).
163. See Rules of Water Quality Board, supra note 161, at 1200-4-12-.03 (stating
further requirements for violators of Tennessee Water Quality Control Act).
164. See 1995 TDEC NONPOINT SOURCE PlAN, supra note 132, at 165; TENN.
DEP'T OF AGRIC., TENNESSEE NONPOINT SOURCE WATER POLLUTION MANAGEMENT
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plaints, resulting in 14 violation notices. Following enactment of
the stop work authority in 2000, complaints and violation notices
increased: in FY 2001, 150 complaints resulted in 7 violation no-
tices, in FY 2002, 118 complaints resulted in 10 notices and in FY
2003, 133 complaints resulted in 6 notices. 165 No interviewee could
recall the issuance of any stop work orders. Only one interviewee
could recall three or four fines that had been issued. The reasons
offered for the low enforcement rate varied. Some interviewees
said the low rates were a result of the deterrent impact of the legis-
lation coupled with the assistance provided by TDA. Others noted
the lack of inspection authority (which requires TDA and TDEC to
rely on complaints) as a major factor. 16 6
One interviewee explained that the complaints received are
from landowners, environmental groups and the forestry industry
itself - particularly those participating in the Sustainable Forestry
Initiative. This interviewee said that proposed legislation over the
last few years, which was not passed, raised awareness and increased
the number of complaints. One interviewee explained a secondary
effect of government action. According to this interviewee, when
a complaint about a forestry operation is filed, TDA will notify the
Tennessee Forestry Association who will determine where the wood
is being sent. In most cases, the paper mill will then call the log-
ger. This can result in the problem being addressed within twenty-
four hours. 167
Despite the fact that the forestry industry blocked what one in-
terviewee estimated as thirteen bills related to regulation of the for-
estry industry, the industry did support the stop work authority.
According to one interviewee, this was because the industry did not
want a few bad loggers to ruin the industry's reputation. According
to another interviewee, because there had been little success histor-
ically in enacting mandatory BMP legislation, this was the next best
alternative - to provide the authority to punish "bad actors." An-
other interviewee explained that the bill had broad-based support
PROGRAM, SEcTION 319(h) ANNUAL REPORT, FIsCAL YEAR 1995-1996, at 22 (enumer-
ating TDA investigations regarding forestry).
165. See Information provided by the Office of the Tennessee State Forester
(on file with authors) (noting increased complaints and violations following enact-
ment of stop work authority).
166. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004, May 4, 2004 and May 10, 2004) (on file with
authors) (explaining low enforcement rates of stop work orders).
167. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004 and May 10, 2004) (on file with authors) (dis-
cussing procedure after complaint is filed).
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because of the industry's view that many of the "bad actors" were
from out-of-state and came just to harvest small, family-owned par-
cels of land. 168
3. Landowner Programs
For the last three years, as part of its Forest Landowner Priority
program, the University of Tennessee's Agricultural Extension Ser-
vice has worked with the Tennessee Forestry Association on its
County Forestry Landowner Associations. The overall goal of the
program is "for landowners to improve the profitability of forest
ownership, improve management of the forest resource and under-
stand the ecology of forest development and succession."' 69 The
groups meet four times each year and have two programs dedicated
to water quality taught by a professor at the University of Tennes-
see. Each county's Extension Service promotes the program and
thirty of ninety counties are active. The goal was to have thirty-
eight groups by the end of 2004, according to one interviewee. 170
4. Forest Certification Programs
Three forest certification programs are active in Tennessee:
Sustainable Forestry Initiative (SFI), Forest Stewardship Council
(FSC) and American Tree Farm System (ATFS). Each of these
groups is a membership-based nonprofit organization that sets stan-
dards and performance measures for forestry operations and pro-
vides accreditation to members who meet them.
Several interviewees noted the positive impact of SFI and other
voluntary forestry initiatives. One interviewee maintained that a
third party, independently-audited certification program can have a
bigger impact than almost any other strategy, noting that where
there are not laws regulating forestry, there is a need to find incen-
tive programs that make implementing BMPs worth the forester's
attention. Another interviewee noted that if one received a pre-
mium price for certified wood, everyone would want to 'jump on
the bandwagon." One interviewee stressed that SF1 should include
suppliers and individual loggers, including those who supply so-
168. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004, May 10, 2004 and Sept. 14, 2004) (on file with
authors) (describing reasons for bill's broad-based support).
169. See THE UNV. OF TENN. AGRiC. EXTENSION SERV., FOREST LANDOWNER ED-
UCATION, http://www.utextension.utk.edu/anr/forest.html (last visited Feb. 15,
2005) (noting goal of Forest Landowner Priority program).
170. See Interview (May 3, 2004) (on file with authors) (stating proposed ob-
jective of program).
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called "gate wood." There is a need to reach down the chain from
the mills to suppliers since most of the participants are now mainly
mill owners, according to this interviewee. Echoing this view, an-
other interviewee noted that because such a small percentage of
Tennessee's forest land is owned by industrial entities that typically
do a betterjob of protecting land, the next big step in certification
is reaching non-industrial landowners. This interviewee explained
that small landowners can not afford to get certified unless they
know that the investment is going to pay off. Furthermore, SFI is
"prohibitively expensive" as it was intended for industry. The inter-
viewee suggested revamping the Tree Farm Program for private
landowners. If Tree Farm and SFI acknowledged each other, then
there would be a chain of custody from beginning to end, accord-
ing to this interviewee. 17 1
E. Measures of Performance
1. Program Goals
Tennessee's nonpoint water pollution programs started prima-
rily as federally financed education and incentive programs and
have evolved over time. The state's programs have increasingly em-
phasized on-the-ground delivery of cost-share payments and educa-
tion. State programs also have steadily increased their focus on
impaired watersheds, in part due to federal guidance for the sec-
tion 319 and USDA programs, but also because of adjustments to
the state's ARCF, TMDL and Grant Pool Programs.
For many years, Tennessee's section 319 program measured
success by indicators such as the number of publications produced,
number of people trained, organizational meetings held and per-
centage of available funds used. Consistent with EPA's State report-
ing guidance documents, Tennessee's 319 annual reports through
FY 1993 - FY 1994 presented indicators of success by listing "mile-
stones," or narratives of individual accomplishments supporting the
same broad program goal. Both the number of milestones and the
information contained in the milestones varied greatly from goal to
goal. Some goals had no milestones, while some had as many as
171. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 10, 2004 and Sept. 14, 2004) (on file with authors) (not-
ing ideas for revamping Tree Farm Program).
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sixteen. Further, the level of detail and quantification with respect
to meeting milestones varied considerably. 172
Beginning in FY 1994 - FY 1995, the milestones under the goal
"Provide technical assistance for BMP installation through ongoing
program" included lists of types and quantities of BMPs installed. 173
In FY 1996 - FY 1997, the BMP implementation section of Tennes-
see's 319 annual report returned to its previous narrative format,
and by FY 2001, short abstracts of each BMP project implemented
comprised the bulk of the annual report.174
Several state section 319 reports and interviewees cited a pro-
ject headed by the University of Tennessee's Agricultural Extension
Service that significantly reduced erosion by increasing the use of
no-till cultivation. In FY 1995 the project increased no-till practices
used on major cultivated crops by 480,000 acres, for a total of 1.4
million acres, or about 45% of all acreage. 175 By FY 1998, approxi-
mately 1.9 million acres of Tennessee's row crops were being
produced with conservation tillage practices. No-till reduces soil
loss by about 75% and erosion before adoption of this practice aver-
aged about 16 tons/acre/year in Tennessee's row cropping fields.
Using these estimates, the section 319 no-till program resulted in a
total reduction in soil erosion of 23 million tons annually in
Tennessee.176
With respect to NRCS programs specifically, one interviewee
explained that it is difficult to show changes and accomplishments
from NRCS programs over time because the standards are always
changing. For example, in certain years the measure of success was
soil saved and in other years it was acres of land conserved. In addi-
tion, while there are data on customers served, the definition of
customer has changed over time. This interviewee noted that they
now are trying to focus on benefits to water quality and correlating
172. See, e.g., TENN. DEP'T OF ENV'T & CONSERVATION, TENNESSEE NONPOINT
SOURCE WATER POLLUTION MANAGEMENT PROGRAM, SECTION 319(h) ANNUAL RE-
PORT, FISCAL YEAR 1993-1994, at 4, 7 (explaining differences between goals).
173. See TENN. DEP'T OF ENV'T & CONSERVATION, TENNESSEE NONPOINT
SOURCE WATER POLLUTION MANAGEMENT PROGRAM, SECTION 319(h) ANNUAL RE-
PORT, FISCAL YEAR 1994-1995, at 5 (discussing milestones for FY 1994 - FY 1995).
174. See TENN. DEP'T OF AGRic., TENNESSEE NONPOINT SOURCE WATER POLLU-
TION MANAGEMENT PROGRAM, SECTION 319(h) ANNUAL REPORT, FISCAL YEAR 1996-
1997 AND 2001 (noting changes in Tennessee's § 319 annual report).
175. See TENN. DEP'T OF AGRIC., TENNESSEE NONPOINT SOURCE WATER POLLU-
TION MANAGEMENT PROGRAM, SECTION 319(h) ANNUAL REPORT, FISCAL YEAR 1995-
1996, at 20 (listing achievements of project headed by UTA Extension Services).
176. See id. (stating results of § 319 no-till program).
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program actions with water quality results. This is a very recent
change in focus for both USDA and section 319 programs. 177
2. Methods
According to several interviewees, changing behavior that causes
nonpoint pollution in Tennessee is really about changing norms in
the farming and forestry sectors. As one interviewee put it: "farm-
ers follow their neighbors." Some cited the success with respect to
no-till farming practices in West Tennessee, discussed above, as an
example of changing norms related to farming and the environ-
ment. Norms about what is a fair burden for a farmer with respect
to practices that reduce nonpoint source pollution were also cited
as important. An interviewee did note, however, that sometimes a
farmer can not afford to make a change, even if the practice is con-
sidered the norm, so financial incentives may also be needed.
178
Because changing norms is critical, several interviewees point-
ed out that the messenger is key when delivering information about
BMPs and the programs that promote them. Several interviewees
emphasized that, ideally, the messenger should be a well-respected
peer. An interviewee described the "dynamic" of the section 319
program as "complicated" because it requires people at the local
level who have the initiative, credibility and skills to deliver. One
interviewee explained the need to find out who the leaders are in
the community-the people who are viewed by their peers as doing
a good job. People pay attention to these people so the objective is
to have them say a conservation measure is a good idea. In addi-
tion, it was noted that the people who farmers deal with on a day-to-
day basis, such as those who sell seeds and fertilizers, should ideally
promote the same conservation message. One person specifically
noted that there are under-utilized opportunities for partnerships
with the Farm Bureau, which can reach out to and educate its mem-
bers. Another interviewee noted the success of the Conservation
for Private Grazing Land Program, a voluntary program that pro-
vides technical assistance to landowners in managing grazing lands.
Under this initiative, grazing clubs are being established across Ten-
nessee to provide producers opportunities to exchange information
on pasture management and grazing techniques. The clubs are no-
177. See Interview (May 4, 2004) (on file with authors) (describing change in
focus of USDA and § 319 programs).
178. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 4, 2004, May 7, 2004, June 8, 2004 and June 22, 2004)
(on file with authors) (stating financial difficulties farmers have in complying with
nonpoint source pollution practices).
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table because producers educate themselves rather than have a
technical person educate them. According to this interviewee, the
clubs work if a good producer can be highlighted, because "neigh-
bors sell neighbors the best." One interviewee explained that the
success of the various programs depends in large part on under-
standing the various commodity groups and how they work to-
gether. Grasslands conservation has been successful in Tennessee
because of the close-knit nature of the dairy community. The same
interviewee concluded that in order to promote the programs it is
essential to figure out how members of each commodity group
communicate with each other. 179 The perceived effectiveness of a
pro-active, personal approach to technical assistance education and
outreach appears to be rooted, in part, in the belief that norm
changes are needed in order to influence agricultural and forestry
practices on a large scale.
Another common point made by interviewees was that the mes-
sage needs to be simple, consistent and repeated numerous times.
Furthermore, the message must be tailored to the audience. Inter-
viewees pointed out that the average age of a Tennessee farmer is
fifty-five. The farmer population is shrinking and many do not
farm full time. Efforts to reduce nonpoint source pollution need to
take this changing profile into account. As one person noted, "we
need to figure out how to reach the banker with 50 acres," as more
people have small tracts of land and do not know anything about
these nonpoint source programs. 180
Interviewees noted that the effectiveness of the EQIP program
depends a great deal on particular SCDs. At least one interviewee
said that a key problem is that the SCDs are under-funded and
often have a "reactive philosophy" that leads them to help farmers
only when asked. For example, SCD outreach activities may only
include notices in the newspapers. Another interviewee noted that
the most successful projects are those where the SCD can achieve
high participation rates for a particular stream. This can happen
because there are just a few tracts of land involved, but in large part
179. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004, May 4, 2004, and Sept. 7, 2004) (on file with
authors) (noting importance of communication within commodity groups).
180. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004 and May 6, 2004) (on file with authors) (describ-
ing concerns related to changing farm profile).
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depends on the individual district conservationist's follow-up
efforts. 18 1
In the forestry sector, TDA made program adjustments over
the years that increased the level of personal communication and
interaction with the target audience. State studies indicate that
BMP adoption rates were lower when information was delivered in
large meetings, through brochures, videos and booklets rather than
in an interactive, personal manner. The programs responded to
this information by increasing emphasis on individual technical as-
sistance delivered on-site and through in-person training classes
under the Master Logger Program. Several interviewees said that
the most serious problems arise from the small logging companies.
Because less than ten percent of forestry operations in the State are
corporate owned, with the remainder owned by private, and often
small companies, the task of reaching the operators and improving
their practices is sizable. According to these interviewees, small
businesses are less likely to join trade associations and receive their
educational material, and are less likely to be able to afford training
courses and BMP implementation. 18 2
Virtually all interviewees viewed economic benefits and incen-
tives as important, although some placed greater value on them
than others. Typical was the view of an interviewee who said that
BMPs must be easy and inexpensive. An interviewee noted that,
even with a seventy-five percent cost share, farmers need clear evi-
dence that BMPs will be economically beneficial to them. Another
noted that it is even more difficult to achieve BMP adoption in the
global market place. Furthermore, there is not always enough in-
formation on the long term pay-off; it is even harder to establish the
value of BMPs if the farmer will not be farming for many years.' 8 3
There does not appear to be any particular focus on, or means
of determining, the optimal level of incentives or cost share
amounts for any particular program. In addition, incentives alone
do not appear to be sufficient, and in Tennessee they are coupled
with education and outreach efforts to communicate the benefits of
the incentive programs and to assist in implementation of BMPs.
181. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004, May 6, 2004, Sept. 7, 2004 and Sept. 14, 2004)
(on file with authors) (setting forth elements of successful projects).
182. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004 and June 14, 2004) (on file with authors)
(describing small business likelihood of participation).
183. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004 and May 6, 2004) (on file with authors) (stating
interviewee's views of small farmer difficulty with BMP adoption).
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Interviewees expressed varying views on the importance of requir-
ing some contribution from the farmer or forester. For example,
an interviewee questioned the "conventional wisdom" that a farmer
needs to have some financial participation, or "sweat equity," in a
BMP project. Instead, the interviewee noted that alternative fund-
ing approaches may be more successful for some, such as those on
fixed income or who are leasing land. Another interviewee agreed
that even with a ten percent match requirement, a revolving loan
fund is needed, which could be based on models such as the state
fund used to upgrade wastewater retention facilities. One inter-
viewee, noting that BMPs can still be quite costly to a farmer even
with a cost-share, proposed "signing bonuses" for section 319 recipi-
ents for being willing to take the risk to adopt BMPs. 8 4 In contrast,
another interviewee emphasized that a contribution from the
farmer is important because the farmer will be more likely to main-
tain the BMP over time, even if the contribution is in-kind, such as
the use of a tractor to install the BMP. 185
State education, technical assistance and outreach programs
appear to be bolstered by market mechanisms in Tennessee, such
as the pressure applied by paper mills for loggers to use BMPs.
Tennessee has helped leverage this type of market pressure by insti-
tuting the Master Loggers Program, which creates a standard met-
ric that private companies can require of their suppliers. Another
interviewee noted that there is not the same leverage with buyers in
the agriculture sector as there is in the forestry industry where pa-
per companies can influence loggers' practices by insisting that
they adopt BMPs. However, another interviewee pointed out that
in certain farming sectors, such as the poultry industry, the same
leverage exists because of contracts with large companies which re-
quire that BMPs be used by their contractors. 186
With respect to enforcement, one interviewee noted that the
new "stop work order authority" provided a means to increase the
reach of other programs to reduce nonpoint source pollution in
the forestry industry. Another interviewee noted that in the agricul-
tural sector, even without such authority, the possibility that a prob-
184. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004, June 8, 2004, June 22, 2004 and Sept. 13, 2004)
(on file with authors) (discussing alternatives to make BMPs more affordable).
185. See Interview (Sept. 7, 2004) (on file with authors) (stating possible im-
portance of farmer contribution).
186. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 4, 2004 and Sept. 13, 2004) (on file with authors) (point-
ing out that leverage exists in some industries but not others).
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lem could be interpreted as a point source, such as an area affected
by animal waste, could motivate a farmer to install a BMP when
asked.18 7
3. Water Quality Measures
Although performance measures are available and interviewees
believe that BMPs improve water quality, there are few data that
correlate the state's program activities with water quality improve-
ments. Over the years, while monitoring methodologies have im-
proved, funding levels for monitoring activities have varied. As a
result, there is a lack of consistency that makes it difficult to com-
pare monitoring results from year to year and discern trends. One
interviewee explained that the reason there are no historical mea-
sures related to water quality improvements is that the section 319
program started as a demonstration program and there was rarely
more than one BMP in an area.'88
When TDEC administered the NPS program prior to 1995, it
monitored biological, bacteriological, physical and chemical char-
acteristics of surface water in seven priority watersheds to substanti-
ate the effectiveness of implemented BMPs. When the program was
transferred to TDA, the funding available at TDA did not support
any activities beyond implementation of BMPs. TDEC Water Pollu-
tion Control ceased its monitoring efforts when it lost control of the
NPS program, and the lack of funds led to the termination of moni-
toring contracts with the Tennessee Department of Health and the
U.S. Geological Survey. After a short hiatus, the Watershed Ap-
proach in 1996 again created a monitoring program headed by
TDEC and funded by section 319 money. i8 9
Despite changes in methods of acquiring data, the types of
data that TDEC gathers have not varied widely within the last dec-
ade. During the 1990s, TDEC increased its use of rapid biological
assessments, which provide a quick overview of water quality. TDEC
also gathers a variety of chemical, physical and biological data, as
well as sediment and tissues data, collecting its own data and review-
187. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004 and June 8, 2004) (on file with authors) (stating
possible motivation for farmers to install BMPs).
188. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 3, 2004 and May 6, 2004) (on file with authors) (explain-
ing lack of historical data and § 319 program as demonstration program).
189. See TENN. DEP'T OF ENV'T AND CONSERVATION, TENNESSEE NONPOINT
SOURCE WATER POLLUTION MANAGEMENT PROGRAM, SECTION 319(h) ANNUAL RE-
PORT, FISCAL YEAR 1994-1995, at 20 (stating 1996 program startup and funding).
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ing that of other agencies including: EPA (STORET (EPA's largest
computerized environmental data system, short for STOrage and
RETrieval), sediment report, Index of Watershed Integrity); Ten-
nessee Valley Authority (River Action Teams biological data, Reser-
voir Vital Signs Monitoring, NPDES discharge monitoring,
recreational area fecal coliform sampling, tailwater monitoring);
Tennessee Wildlife Resources Agency (biological surveys and fish
tissue monitoring data); U.S. Geological Survey (gauging station
data); U.S. Army Corps of Engineers (water, sediment, and
tailwater monitoring) and U.S. Fish and Wildlife Service (species
databases). 19 ° In past years, TDEC's fixed-station monitoring net-
work contained over 100 sites. By 2002, that number had risen to
over 355 sites, and TDEC also collected ambient chemical data
from over 2500 stations that it established to support the watershed
approach.191
The year 2000 marked a significant change in Tennessee's wa-
tershed assessment methodology for purposes of developing its sec-
tion 305 (b) report. Prior to that year, TDEC used a software system
which required it to include a large geographic area with many
streams in each waterbody unit. TDEC divided over 60,000 miles of
streams into 850 units for analysis. Using this old system, the per-
centage of streams that TDEC reported that it monitored each year
was climbing steadily, from just 37% in 1990 to 83% in 1998. In
2000, however, TDEC used new software that allows stream seg-
ments to be as small as desired for purpose of analysis, and can now
analyze the results in 4000 separate waterbody units. This permits
more precise analysis and requires less averaging and extrapolating
of results. Prior to 2000 some streams were assessed based on data
collected from as far as thirty miles away. Also during this period,
TDEC routinely assessed some streams based on data from as many
as five years prior to the assessment date. Under the new system,
TDEC collects more data than in the past, but the data now specifi-
cally applies to a much smaller percentage of streams. This means
TDEC reports that it is monitoring a smaller percentage of the
state's waters - only 40% in 2000 and 49% in 2002. TDEC also
stopped using its older data in 2000, thus severing the connection
190. See TENN. DEP'T OF ENV'T AND CONSERVATION Div. OF WATER POLLUTION
CONTROL, THE STATUS OF WATER QUALITY IN TENNESSEE YEAR 2000 305(b) REPORT
12 (stating types and sources of collected data).
191. See TENN. DEP'T OF ENV'T AND CONSERVATION Div. OF WATER POLLUTION
CONTROL, THE STATUS OF WATER QUALITY IN TENNESSEE YEAR 2002 305(b) REPORT
22, available at http://state.tn.us/environment/upc/305b/2002/305 (b) 20assess.
pdf (describing TDEC progress).
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over time as well as geography. As a result, it is difficult to deter-
mine whether and to what extent Tennessee's NPS programs have
had an effect on water quality.192
IV. MINNESOTA NONPOINT PROGRAMS
A. Overview
1. Resource Context
Minnesota, the "Land of 10,000 Lakes," has 11,842 lakes of ten
acres or more, over 14,000 lakes in all, 92,000 miles of rivers and
streams, and over a trillion gallons of groundwater. 193 The headwa-
ters of the Mississippi River, one of the defining features of the
American landscape, lie in Minnesota. Minnesota is also home to
extensive agricultural production and silvicultural operations. A
1990 census found that 42% of Minnesota's lands were cultivated,
9.2% were used for hay, pasture or grassland and 26.7% of the land
was forested.194 In certain areas of the state, however, agriculture
and forestry play an even more dominant role. Cultivated land ac-
counts for over 70% of land use in 38 of Minnesota's 87 counties,
mainly in the southwestern part of the state, 195 while forestry opera-
tions occur mostly in northeastern Minnesota. Although the extent
of agricultural and silvicultural operations, their importance to lo-
cal economies, and their impacts on water quality vary regionally
across Minnesota, their aggregate impacts on water quality present
statewide environmental challenges.
2. Agencies Responsible for Nonpoint Programs
The Minnesota Pollution Control Agency (MPCA) monitors
environmental quality and enforces regulations. It has responsibil-
ity for the implementation of Minnesota's section 319 program,
for nonpoint source planning, coordination, technical assistance,
TMDLs and co-management of the coastal nonpoint program. 196
192. See id. at 4 (discussing possible effects on water quality).
193. MINN. POLLUTION CONTROL AGENCY, MINNESOTA 2001-2005 NONPOINT
SOURCE MANAGEMENT PROGRAM PLAN, Executive Summary-1 (2001), available at
http://www.pca.state.mn.us/water/nonpoint/nsmpp-execsumm.pdf [hereinafter
MPCA PROGRAM PLAN] (providing Minnesota lake statistics).
194. MINN. DEP'T OF ADMIN. LAND MGMT. INFO. CTR., MINNESOTA LAND USE
AND COVER: 1990S CENSUS OF THE LAND, available at http://mapserver.lmic.state.
mn.us/landuse (last visited Sept. 16, 2004) (providing Minnesota census infor-
mation).
195. See id. (showing percentage of land cultivated).
196. See MINN. POLLUTION CONTROL AGENCY, FINANCIAL ASSISTANCE FOR
NONPOINT SOURCE WATER POLLUTION PROJECTS, available at http://www.pca.state.
mn.us/water/cwp-319.html (last visited Feb. 15, 2005) (discussing financial assis-
42
Villanova Environmental Law Journal, Vol. 17, Iss. 1 [2006], Art. 2
https://digitalcommons.law.villanova.edu/elj/vol17/iss1/2
INVENTING NONPOINT CONTROLS
The Minnesota Department of Natural Resources (DNR) supports
forest management and outreach programs and co-manages the
coastal nonpoint source program. 197 In 1987, the Minnesota legis-
lature combined the Soil and Water Conservation Board with the
Water Resources Board and the Southern Minnesota Rivers Basin
Council to form the Minnesota Board of Water and Soil Resources
(BWSR). BWSR is charged with protecting and enhancing the
state's soil and water resources by implementing a soil and water
conservation policy, comprehensive local water planning and the
Wetland Conservation Act. It serves as the state administrative
agency responsible for 91 Soil and Water Conservation Districts
(SWCD), 46 watershed districts, 27 metropolitan watersheds and 80
county water management organizations. 198
The Minnesota Department of Agriculture (MDA) works with
agricultural producers to implement conservation practices, partic-
ularly through nutrient and pesticide management programs.1 9 9
The Minnesota Department of Health (MDH) works with MDA and
other entities to ensure that drinking water and groundwater are
protected from agricultural and silvicultural impacts to water
quality.200
The Minnesota Environmental Quality Board (EQB), created
by the Minnesota Legislature in 1973, is a division of the Minnesota
Department of Administration that develops environmental policy,
reviews environmental regulations and proposed legislation, coor-
tance for projects); see also MPCA PROGRAM PLAN supra note 193, at Executive Sum-
mary-2 (2001), available at http://www.pca.state.mn.us/water/nonpoint/nsmpp-
execsumm.pdf at (describing Minnesota's plan); MINN. POLLUTION CONTROL
AGENCY, MINNESOTA'S IMPAIRED WATERS AND TOTAL MAXIMUM DAILY LOADS, availa-
ble at http://www.pca.state.mn.us/water/tmdl/index.html (last visited Feb. 15,
2005) (stating maximum daily loads for Minnesota); MINN. POLLUTION CONTROL
AGENCY, COASTAL NONPOINT POLLUTION PROGRAM, available at http://www.pca.
state.mn.us/water/basins/superior/coastalnp.html [hereinafter MINN. COASTAL
PROGRAM] (last visited Feb. 15, 2005) (discussing coastal program).
197. See MINN. DEP'T OF NATURAL RES., DIVISION OF FORESTRY, http://-ww.
dnr.state.mn.us/forestry (last visited Feb. 15, 2005) (discussing role of DNR); see
also MINN. COASTAL PROGRAM, supra note 196 (stating DNR role in coastal
program).
198. See MINN. BD. OF WATER AND SOIL RES., ABOUT THE BOARD OF WATER AND
SOIL RESOURCES, http://www.bwsr.state.mn.us/aboutbwsr/whatbwsr.html (last vis-
ited Feb. 15, 2005) (stating responsibilities of BWSR).
199. See MINN. DEP'T OF AGRIC., WATER & LAND, http://www.mda.state.mn.
us/waterland.htm (last visited Feb. 15, 2005).
200. See MINN. DEP'T OF AGRIC., DRINKING WATER PROTECTION IN AGRICUL-
TURAL AREAS, http://www.mda.state.mn.us/appd/waterprotect.htm (last visited
Feb. 15, 2005); MINN. DEP'T OF HEALTH, GROUNDWATER AND YOUR HEALTH, http://
www.health.state.mn.us/divs/eh/groundwater/index.html (last visited Feb. 15,
2005).
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dinates state environmental programs and generally ensures com-
pliance with state environmental policy.20 1 EQB is made up of ten
state agency heads and five citizen members, including the heads of
MPCA, DNR, BWSR, MDA and MDH. EQB oversees Minnesota Mile-
stones, a framework for measuring Minnesota's progress towards a
number of statewide goals; Minnesota Watermarks, the state's 10-year
Water Plan; and environmental planning efforts such as the state's
Sustainable Development Initiative. 20 2
The Minnesota Forest Resources Council (MFRC), established
in 1995 by the Sustainable Forest Resources Act (SFRA),203 devel-
ops and implements SFRA initiatives and advises the governor, as
well as federal, state and local governments, on sustainable forestry
issues. Primary among MFRC's nonpoint source-related responsi-
bilities is the development of comprehensive timber harvesting and
forestry management guidelines that address silvicultural impacts
on water quality.
The University of Minnesota Extension's (Extension) Water
Quality Program is a part of the Water Resources Center (WRC) at
the University of Minnesota, together with the University's Water
Resources Research Institute and Center for Agricultural Impacts
on Water Quality.20 4 The WRC integrates the research, education
and outreach components of these three programs to inform citi-
zens about mitigating nonpoint source pollution. Extension staff
also participate in statewide nonpoint source planning and coordi-
nation with federal, state and local governments.
B. Overarching Programs
1. Water Planning Framework
Minnesota's water planning process is designed to determine
statewide water quality goals, objectives and indicators; to establish
basin and watershed plans that identify specific pollutants, problem
areas and reduction targets; and to establish local or county plans
focused on implementation of projects to improve water quality.
201. See MINN. ENVTL. QUALITY BD., ABOUT THE ENVIRONMENTAL QUALITY
BOARD, http://www.eqb.state.mn.us/about.html (last visited Feb. 15, 2005).
202. See MINN. STAT. ANN. § 4A.07 (West 2005).
203. See MINN. STAT. ANN. § 89A (West 2004).
204. See UNIV. OF MINN. WATER RES. CTR., ABOUT THE WRC, http://wrc.coafes.
umn.edu/aboutwrc/index.html (last visited Feb. 15, 2005).
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a. Statewide Water Plans
Both MPCA and EQB have developed statewide plans to guide
nonpoint source programs. Minnesota Watermarks: Gauging the Flow
of Progress 2000-2010,2o5 completed in 2000, includes goals, objec-
tives and targets to measure the results of state and local policies,
and programs applied statewide and by drainage basin. The plan
encompasses a range of issues that go beyond nonpoint sources,
including surface and ground water quantity, ecosystem diversity
and water recreation. Objectives under the water quality improve-
ment goal are to protect and improve the water quality of rivers,
streams, lakes, groundwater and other water courses. 20 6 The plan
also establishes indicators to measure progress towards these goals,
including: the percentage of stream miles assessed that meets water
quality standards and criteria, the percentage of lake acres assessed
that meets water quality standards and criteria and the percentage
of drinking water wells sampled that meets nitrate standards. Some
of these data feed into Minnesota Milestones, a statewide sustainability
index created in the early 1990s. 20 7
MPCA has issued three successive nonpoint source manage-
ment program plans, in 1988, 1994 and 2001, as required by EPA
under section 319 of the Clean Water Act.20 8 The plan provides a
framework for addressing nonpoint source problems, including de-
scriptions of nonpoint source programs and rules, as well as strate-
gies that water resource managers can use to guide state, basin,
watershed and/or local water planning or program implementa-
tion. The plan includes specific sections on forestry, feedlots, agri-
cultural erosion, agricultural nutrients and agricultural pesticides.
Each section describes the needs, priorities, milestones and an ac-
tion plan for each particular nonpoint source issue.
205. See Minnesota Watermarks: Gauging the Flow of Progress 2000-2010 (Oct. 5,
2000), available at http://server.admin.state.mn.us/pdf/20OO/eqb/wtr-mrk.pdf.
206. See id. at 2.
207. See Minnesota Milestones, http://server.admin.state.mn.us/mm/indicator.
html?Id=64&G=40 (last visited Feb. 15, 2005) (compiling data on water quality in
lakes and rivers). Minnesota Planning, which merged with the Department of Ad-
ministration in 2003, developed Minnesota Milestones based on a 1991 survey of citi-
zens' visions of the state in thirty years. Minnesota Milestones includes nineteen
statewide sustainability goals and seventy progress indicators that help inform state
decision makers on a broad policy level. These indicators show, for example, that
the erosion of cropland decreased between 1982 and 1997, but that the percent-
age of lakes suitable for swimming declined between 1994 and 2000. See id.
208. See MPCA PROGRAM PLAN, supra note 193, at Executive Summary-i,
available at http://www.pca.state.mn.us/water/nonpoint/nsmpp-execsumm.pdf
(describing three plans).
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b. Basin, Watershed and Local Water Plans
Basin water quality planning is MPCA's primary mechanism to
"1) better identify water quality problems, 2) work with communi-
ties to establish shared goals and priorities, and 3) develop effective
pollutant-reduction strategies. " 20 9 Basin teams made up of manag-
ers from many federal, state, local and private organizations de-
velop basin plans, which guide more than just MPCA's programs.
The basin planning process is designed to establish relationships
among many stakeholders, such as: landowners; agriculture; state,
federal, tribal and local officials; and environmental groups.
On a smaller scale, watershed plans provide specific water-re-
lated goals, objectives, priorities and implementation strategies at
the level of an individual watershed. These plans are created by a
variety of groups, such as watershed districts, joint powers boards
and other organized citizen groups. Typically, these groups work
closely with federal, state and local officials to integrate watershed
planning with state, basin and local plans.
At the most geographically targeted level, counties are respon-
sible for comprehensive local water plans that focus on implement-
ing water-related and nonpoint source programs and policies.210
Approximately one-third of counties have their delegated responsi-
bility for local water plans to SWCDs. Through local water plans,
counties or SWCDs determine local priorities, with consideration
for basin and watershed plans; identify the resources available to
address those priorities; implement programs and policies; and, to
some extent, report on measurable outcomes of nonpoint source
projects.
In the 1980s, prior to the enactment of section 319 at the fed-
eral level, Minnesota passed three major pieces of legislation affect-
ing water management at the local level. In 1982, the Metropolitan
Surface Water Management Act 211 created watershed management
organizations to develop and implement watershed-based surface
water management plans. In 1985, the Metropolitan Groundwater
Management Act 212 was passed, providing funding to the seven
counties in the Minneapolis-St. Paul metropolitan area to develop
and implement groundwater plans. In 1985, the Comprehensive
209. Id. at 3-3 (describing basin water planning in relation to MPCA).
210. Comprehensive local water plans are voluntary, but counties must have
approved plans to receive certain state grants. See MINN. STAT. ANN. § 103B.3369
(West 2005) (placing responsibility with counties).
211. See MINN. STAT. ANN. § 103B.235 (West 1997).
212. See id. § 103B.255.
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Local Water Management Act2 13 was passed, providing funding to
counties to develop and implement water plans based on local pri-
orities. All three of these programs are voluntary, but only counties
with approved plans receive funding.
The Comprehensive Local Water Management Act and subse-
quent local planning efforts have greatly influenced how Min-
nesotans view water resource issues, particularly those related to
nonpoint sources. 214 Local governments play a pervasive role in
the implementation of nonpoint source programs. Although Min-
nesota's 87 counties are primarily responsible for local water plans,
its 91 soil and water conservation districts, 43 watershed districts, 27
watershed management organizations, 230 cities and 304 Water-
shed Conservation Act local governmental units all play an impor-
tant role in the development and implementation of local water
plans.215 Comprehensive local water management supports the im-
plementation of nonpoint source projects through this process of
setting priorities, goals and objectives; working with local communi-
ties and local governments to fund nonpoint source projects; pro-
viding assistance to landowners, local governments and other
stakeholders; and implementing TMDLs. BWSR provides Natural
Resources Block Grants and Local Water Management Challenge
Grants to support these planning programs. 216
BWSR, MPCA and local governments have invested significant
resources to measure the environmental outcomes of local non-
point source projects implemented through comprehensive local
water plans. During the mid-1990s, BWSR, MPCA and other part-
ners developed the Local government Annual Reporting System
(LARS), a computerized reporting system for local governments
that could estimate the benefits of local projects. After a test period
in 1996, BWSR required local governments to report administrative
and technical information about land and water treatment projects,
213. See id. §§ 103B.301-.355.
214. See Interview (May 6, 2004) (on file with authors).
215. See MINN. BD. OF WATER AND SOIL RES., 2004-2005 BIENNIAL BUDGET 1
(Feb. 18, 2003), available at http://www.bwsr.state.mn.us/budget/water soil-re-
source.pdf.
216. See MINN. BD. OF WATER AND SOIL RES., COMPARISON OF FY 04-05 GOvER-
NOR AND FINAL LEGISLATIVE ACTION (Feb. 15, 2005), available at http://www.
bwsr.state.mn.us/budget/03final.pdf (comparing agency operations and grants
per fiscal year). In 1989, counties received a base grant totaling $1.5 million state-
wide, distributed based on tax rates, to fund local water planning. See id. In FY
2004, the state appropriated $1.5 million for local water planning, down from $2.7
million in FY 2003. See id. In addition, the state appropriated $250,000 in Local
Water Planning Challenge Grants to support local water plan implementation. See
id.
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easements and other projects. This information could then be used
to estimate the environmental benefits of local projects. BWSR
could estimate the amount of soil loss reduced using the widely ac-
cepted Revised Universal Soil Loss Equation (RUSLE).217 Using
this estimate and other project parameters, BWSR could estimate
sediment and phosphorus reductions as well. This enabled BWSR,
MPCA and local governments to estimate the environmental bene-
fits of their programs from 1997 to 2002, the final year LARS was
used. 218 A new, more robust system, eLINK, replaced LARS and
continues to rely on pollution reduction estimates to measure the
outcomes of local projects.21 9
2. Total Maximum Daily Loads
TMDLs are gaining in importance to Minnesota's nonpoint
source programs. In its 2004 section 303(d) impaired waters list,
after bio-accumulative toxics, the next most prevalent impairments
are all related to nonpoint source issues: excess nutrients, turbidity,
fecal coliform and low dissolved oxygen. 220 Federal guidance en-
courages the use of nonpoint source program funds to support
TMDLs, and the MPCA is spending about fifty percent of its section
319 funding for TMDL-related projects.221
In addition, the section 303(d) list of impaired waters and
TMDLs are being used to support basin and watershed planning
efforts and to set priorities. In the past two years, an effort called
the Impaired Waters Stakeholder Process has been coordinated by
the Minnesota Environmental Initiative. At the request of MPCA, it
brought together over sixty organizations, including agricultural
producers and environmental groups, as well as state, federal and
local governments. The recommendations developed through this
217. See U.S. DEPARTMENT OF AGRICULTURE: AGRICULTURAL RESEARCH SERVICE,
PREDICTING SOIL EROSION BY WATER: A GUIDE TO CONSERVATION PLANNING WITH
THE REVISED UNIVERSAL SOIL Loss EQUATION (RUSLE) (July 1996), available at
http://www.ott.wrcc.osmre.gov/library/hbmanual/rusle/ah-703.pdf (describing
problem of soil erosion by water and RUSLE).
218. See Eric Mohring, LARS Wrap-Up 2, MINN. BD. OF WATER AND SOIL RES.
(revised May 2004), available at http://www.bwsr.state.mn.us/misc/larsfinalreport.
pdf (relating history and original purpose of LARS).
219. See MINN. BD. OF WATER AND SOIL RES., eLINK (Feb. 15, 2005) http://
www.bwsr.state.mn.us/outreach/eLINK/index.html (explaining general purpose
and functions of eLINK).
220. See MINN. POLLUTION CONTROL AGENCY, 2004 INTEGRATED REPORT: SUR-
FACE WATER SECTION 25 (Feb. 15, 2005), available at http://www.pca.state.mn.us/
publications/reports/305b-2004integratedswreport.pdf (illustrating number of im-
pairments attributed to each pollutant).
221. See Interview (May 6, 2004) (on file with authors).
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process defined the scope of an impaired waters program and out-
lined strategies for funding, priority setting, TMDL preparation and
identification and restoration of impaired waters. 222 A legislative
proposal to codify this program failed in the 2004 session of the
Minnesota legislature. Yet, many of the organizations that partici-
pated in the process are committed to advancing an impaired wa-
ters program, and it is likely that a similar proposal will come up in
future legislative sessions. MPCA estimated the cost to restore wa-
ters impaired by nonpoint sources listed on the 2002 Minnesota
section 303(d) list to be $600 million to $3 billion.223
3. Minnesota River Basin Plan
The Minnesota River Basin is a major agricultural region with
over eighty percent of its area in cropland.224 During the 1980s,
there was widespread concern over the decreasing water quality of
the Minnesota River. In 1985, MPCA completed a load allocation
for the lower Minnesota River that later served as the basis for a
1988 TMDL that called for reductions in wastewater treatment
plants' discharges and from upstream nonpoint sources. 225 In
1989, the Minnesota legislature funded the Minnesota River Assess-
ment Project (MRAP) to assess water quality and establish objectives
for the Basin. MRAP found that sediment, phosphorus and nitro-
gen loading were significant problems in the basin and that im-
proved erosion control, agricultural best management practices,
long-term planning and monitoring were necessary to improve
water quality.
2 2 6
In 1992, Minnesota Governor Arne Carlson announced an ini-
tiative to make the Minnesota River swimmable and fishable within
ten years. In 1994, the Minnesota River Citizen's Advisory Commit-
222. See MINN. ENVrL. INITIATIVE, IMPAIRED WATERS STAKEHOLDER PROCESS:
POLICY FRAMEWORK 1 (Feb. 15, 2005), available at http://www.mn-ei.org/policy/
images/framework.pdf (outlining recommendations for design of Minnesota's im-
paired waters effort).
223. See MINN. POLLUTION CONTROL AGENCY, MINNESOTA'S IMPAIRED WATERS
ii (Mar. 2003), available at http://www.pca.state.mn.us/publications/reports/lrwq-
s-lsyO3.pdf (responding to Legislative Auditor's recommendations and noting costs
to restore impaired rivers and lakes).
224. See MINN. POLLUTION CONTROL AGENCY, MINNESOTA RIVER BASIN PLAN 43
(Dec. 2001), available at http://www.pca.state.mn.us/water/basins/mnriver/
mnbasinplan.pdf (listing basic "Minnesota River Basin Facts at a Glance").
225. See id. at 27-28 (stating point source and nonpoint source controls were
needed to achieve water quality objectives).
226. See id. at 6 (indicating research, resulting from restrictive standards
placed on point sources which showed upstream oxygen demand reduction of
forty percent, led to these recommendations).
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tee (CAC), a group established by MPCA, issued a report that re-
flected many of MRAP's recommendations. The CAC report
concluded that existing laws must be enforced and that mandatory
practices are necessary if voluntary programs do not work, and it
recommended that drainage ditches be treated as tributaries. 227
The Minnesota River Agricultural Team (MnRAT) was formed
by MDA in 1993 to inform agricultural producers about nonpoint
source issues and include them in developing a response. In 1996,
MnRAT established the following strategic priorities: establish and
focus partnerships, involve agriculture and local governments in
watershed planning, answer producers' questions, establish goals
and action plans, identify sources and monitor impacts, implement
cost effective best management practices and engage and educate
the public.228 Minnesota undertook a major effort to retire envi-
ronmentally sensitive agricultural land in the Minnesota River Basin
in 1998 using CREP, CRP and the state's Reinvest in Minnesota Re-
serve Program to enroll 100,000 acres of agricultural land in conser-
vation easements. BWSR estimates that CREP alone accounted for
379,000 tons per year in soil loss reductions, 164,000 tons per year
in sediment reductions and 222,000 pounds per year in phosphorus
reductions in the basin, but the River did not reach its fishable/
swimmable goal for 2002.229
Following its adoption of a basin management approach in
1995, MPCA published the Minnesota River Basin Plan in 2001.230
The plan sets goals and strategies for cleaning up the Minnesota
River basin. The plan relies heavily on voluntary programs, the
227. See Kris Sigford, MINN. CNTR. FOR ENVTL. ADVOCACY, MINN. RIVER CLEAN-
UP: TEN YEARS LATER 3 (Oct. 2002), available at http://www.mncenter.org/mcea/
files/documents/Reports/MnRiverReport.pdf (listing recommendations set out
by CAC for improving river's water quality, biodiversity and natural beauty).
228. See MINN. POLLUTION CONTROL AGENCY, MINN. RIVER BASIN PLAN 1,'6
(Dec. 2001), available at http://www.pca.state.mn.us/water/basins/mnriver/mn
basinplan.pdf (tracing Minnesota River research chronology and summarizing
MnRAT's program goals).
229. See MINN. BD. OF WATER AND SOIL REs., POLLUTION REDUCTION BENEFITS:
CREP EASEMENTS (Oct. 2003), http://www.bwsr.state.mn.us/easements/crep/
crep9801.pdf (graphing LARS report of Easements Reported, soil loss reduction,
sediment reduction and phosphorus reduction in Minnesota 1993-2002).
230. See MINN. POLLUTION CONTROL AGENCY, MINN. RIVER BASIN PLAN (Dec.
2001), available at http://www.pca.state.mn.us/water/basins/mnriver/mnbasin-
plan.pdf (detailing how Basin Management Approach focuses on state's major
river basins to better identify water quality problems, work with communities to
establish goals and priorities and develop pollutant-reduction strategies). Addi-
tionally, the Plan notes Basin Management focuses on five primary principles: (1)
focus on water resources; (2) emphasis on achieving environmental objectives; (3)
hydrologically defined management units; (4) integrated management strategies;
and (5) stakeholder involvement. See id.
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leadership of local governments and the successful implementation
of TMDLs as a primary strategy for addressing nonpoint source
pollution.
4. The Coastal Nonpoint Source Program
Minnesota seeks to protect Lake Superior's water quality through
DNR's Coastal Nonpoint Source Program, the Lake Superior
Coastal Program, the Lake Superior Beach Program and MPCA's
Lake Superior Basin Plan. MPCA and DNRjointly coordinate the
Coastal Nonpoint Source Program, which leverages federal money
to help manage and implement existing nonpoint source pro-
grams.23 1 According to Coastal NPS Program staff, the Lake Supe-
rior Basin Plan will be the main vehicle to coordinate
implementation of the Program. The Coastal NPS Program has
formed work groups such as the Programmatic Work Group
(PWG), a group of federal, state, tribal and local officials acting as
the developer of the Lake Superior Basin Plan.232 The PWG con-
sults with the Basin Plan Advisory Group, a large group of federal,
state and local agencies, to include a broader audience in the deci-
sion-making process for the Lake Superior Basin.
The Coastal NPS Program is funded through the national
Coastal Program under CZARA, through federal nonpoint source
funds for the section 319 program, and through in-kind funding
from the state. Since 1994, the program has also been authorized
to use Minnesota Clean Water Partnership (CWP) funds. In the
past, two full-time staff worked on developing the coastal program,
but currently only one staff person at BWSR works full-time on the
program. Coastal NPS Program staff estimated that about ten agen-
cies, including SWCDs, the Department of Transportation, BWSR,
DNR and MPCA, have assigned staff to work on coastal nonpoint
source issues for about ten percent of their workload over the life of
the program. 233 Coastal program staff noted that an overall moni-
231. See MINN. DEP'T OF NATURAL RES., MINNESOTA'S LAKE SUPERIOR COASTAL
PROGRAM: FINAL ENVIRONMENTAL IMPACT STATEMENT (May 1999), available at
http://www.dnr.state.mn.us/waters/lakesuperior/feis/index.html (explaining
agencies such as Pollution Control Agency, Board of Water and Soil Resources,
Department of Health and Department of Agriculture work with DNR to develop
program priorities).
232. See MINN. POLLUTION CONTROL AGENCY, LAKE SUPERIOR BASIN PLAN-How
WILL IT WORK (Aug. 2000), available at http://www.pca.state.mn.us/water/ba-
sins/superior/lsbasin/lsb-factsheet.pdf (describing Lake Superior Basin Plan fo-
cuses on protecting quality of water from future threats and will not replace
existing programs, but supplement them).
233. See Interview (June 24, 2004) (on file with authors).
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toring program is still under development. Some specific instances
of measuring the effectiveness of nonpoint source programs in the
coastal region include auditing forestry best management practices,
reporting estimated environmental benefits through LARS and
eLINK and watershed health assessments.
5. Section 319 Program and Clean Water Partnership Program
MPCA administers the state nonpoint source program sup-
ported by section 319 of the Clean Water Act. In the late 1980s and
early 1990s, the federal Clean Lakes Program 234 was closely linked
to the section 319 program in Minnesota. Since 1994, Minnesota
subsequently used its section 319 funds to support projects that pre-
viously would have been funded by the Clean Lakes program.
From 1995 through 2000, Minnesota received over $27 million in
federal funds for the section 319 program. 235 In recent years, over
$3 million annually in section 319 funds have been available. 23 6
Currently, federal funds support thirty-nine full time equivalent
staff members for the section 319 program and the state funds an
additional twenty-seven. 237
In 1987, the Minnesota legislature passed the Clean Water
Partnership Law, 238 establishing the CWP program and the multi-
agency nonpoint source Project Coordination Team.2 39 The CWP
provides financial and technical assistance through loans and
matching grants to local units of government for nonpoint source
projects. In 1994, the legislature authorized the CWP program to
234. See 33 U.S.C. § 1314 (2000); U.S. ENVIRONMENTAL PROTECTION AGENCY,
EPA's CLEAN LAKEs PROGRAM (Feb. 15, 2005), http://www.epa.gov/owow/lakes/
cllkspgm.html (noting EPA requested states to use § 319 funds to fund eligible
activities that might have been previously funded under § 314).
235. See MPCA PROGRAM PLAN, supra note 193, at 2-2, available at http://www.
pca.state.mn.us/water/nonpoint/nsmpp-ch2.pdf (indicating out of $805 million
appropriated by Congress for § 319 activities, Minnesota received $27 million).
236. See MINN. POLLUTION CONTROL AGENCY, MORE ABOUT THE SECTION 319
PROGRAM (Feb. 15, 2005) http://www.pca.state.mn.us/water/319.html (adding
forty-three percent of § 319 money is to be spent on TMDLs).
237. See Interview (May 6, 2004) (on file with authors).
238. See MINN. STAT. ANN. §§ 103F.701-.761 (West 1997) (stating purpose is to
protect and improve surface and ground water in Minnesota through financial and
technical assistance).
239. See id. § 103F.761 (adding each separate area under § 446A.07, subdivi-
sion six will warrant formation of subcommittee). The Project Coordination Team
was established by statute to advise MPCA on rulemaking related to nonpoint
source issues, evaluate nonpoint source projects and coordinate the nonpoint
source program statewide. See id.
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use the State Revolving Fund to issue loans.240 The program is very
similar to the section 319 program, and, in 2000, the grant applica-
tion process for the two programs was combined. During its first
fourteen award cycles, the CWP program provided over $15.2 mil-
lion in grants and $24.2 million in loans to support more than 205
nonpoint source projects. 24 1
All section 319 grantees are required to submit semiannual re-
ports to MPCA that include a description of their project activities
undertaken, the specific goals of the project and their findings or
results, especially any quantifiable results.242 Although all section
319 projects aim to protect, maintain or improve water quality by
reducing nonpoint source pollution, the program includes many
different types of projects-projects focused on education, techni-
cal assistance, monitoring, TMDL development-so that there are a
broad range of reported results. Monitoring projects might report
environmental monitoring data, while restoration projects might
report the number of erosion control structures or BMPs installed.
On the section 319 program's reporting forms, MPCA emphasizes
the need to report any quantifiable environmental outcomes of
nonpoint source projects, specifically changes in water quality, pol-
lutant load reductions or the number of BMPs installed. 243
Statewide environmental outcomes resulting from the section
319 program are more difficult to assess. Some section 319 and
CWP project results were tracked through BWSR's LARS, which en-
ables local units of government to report certain technical and ad-
240. See id. § 446A.07 (8) (4) (adding as long as no more than $4 million of
balance in fund may be used for small cities block grant program under § 11 6J.403
and tourism loan program under § 116J.617, together).
241. See MINN. POLLUTION CONTROL AGENCY, WATERSHED ACHIEVEMENTS:
2003 ANNUAL REPORT TO THE U.S. ENVIRONMENTAL PROTECTION AGENCY ON CLEAN
WATER ACT SECTION 319 AND CLEAN WATER PARTNERSHIP PROJECTS IN MINNESOTA 2
(Sept. 2003), available at http://www.pca.state.mn.us/publications/reports/wq-
cwp8-03.pdf (stating required local match of fifty percent is often exceeded by
partners undertaking projects).
242. See MINN. POLLUTION CONTROL AGENCY, CWP/319 SEMIANNUAL REPORT-
ING FORM (July 2004), available at http://www.pca.state.mn.us/water/cwp-319.
html#forms (requiring project description, various semi-annual report informa-
tion, and expenditure information, called for by EPA).
243. See Final Report Form and Requirements for CWP and 319 Program
Projects, http://www.pca.state.mn.us/water/cwp-319-finalreport.html (last visited
Feb. 15, 2005) (noting final report also requires discussion of land use changes,
evaluation of effectiveness of public participation, recommendations for future im-
plementation, and final financial report); see also MINN. POLLUTION CONTROL
AGENCY, CWP/319 SEMIANNUAL REPORTING FoRM (July 2004), available at http://
www.pca.state.mn.us/water/cwp-319.html#forms (requiring submission of sum-
mary of work plan changes, anticipated activities over next six months and photos,
if available).
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ministrative aspects of nonpoint source projects. LARS tracked the
number and type of BMPs installed through section 319 projects
from 1997 to 2002 and estimated reductions in soil loss, sediment
and phosphorus loading. MPCA reports that section 319 and CWP
projects reported through LARS led to an estimated 39,000 tons
per year in soil loss reductions, 11,000 tons per year in sediment
reductions and 44,000 pounds per year in phosphorus reduc-
tions.244 Not all section 319-funded projects used LARS to report
results.
C. Agricultural Nonpoint Source Programs
1. Feedlot Program
MPCA and Minnesota counties administer the state's Feedlot
Program, which regulates the collection, transportation, storage,
processing and disposal of animal manure. 245 Minnesota's 1978
regulations were substantially revised in 2000 to make the feedlot
rules more relevant to current practices, improve consistency be-
tween MPCA and county feedlot programs, increase the role of
counties and achieve desired environmental outcomes with existing
resources. 246 Minnesota's program applies to small feedlots in ad-
dition to large Concentrated Animal Feeding Operations (CAFOs),
which are classified as point sources. The revised feedlot rules re-
quired all feedlots with more than fifty "animal units" to register
before January 1, 2002.247 MPCA and delegated counties registered
over 29,000 feedlots from October 2000 to January 2002.248 MPCA,
or counties to which MPCA has delegated authority, register, per-
mit and inspect facilities and follow up with compliance assistance
and educational outreach. MPCA can take enforcement action
244. See MINN. POLLUTION CONTROL AGENCY, WATERSHED ACHIEVEMENTS:
2003 ANNUAL REPORT TO THE U.S. ENVIRONMENTAL PROTECTION AGENCY ON CLEAN
WATER ACT SECTION 319 AND CLEAN WATER PARTNERSHIP PROJECTS IN MINNESOTA
13-15 (Sept. 2003), available at http://www.pca.state.mn.us/publications/reports/
wq-cwp8-03.pdf (mapping losses on geographic Minnesota charts).
245. See MINN. STAT. ANN. § 116.07 (West 1997) (outlining powers and duties
of Pollution Control Agency).
246. See MINN. R. 7020.0200 (2005); see also MINN. POLLUTION CONTROL
AGENCY, LIVESTOCK AND THE ENVIRONMENT - FEEDLOT PROGRAM OVERVIEW (updated
Nov. 2005), http://www.pca.state.mn.us/publications/wq-fl-01.pdf (stating feed-
lot rule revision went into effect in Oct. 2000).
247. See MINN. R. 7020.0350 (listing registration requirements for animal
feedlots and manure storage areas).
248. See MINN. POLLUTION CONTROL AGENCY, FEEDLOT PROGRAM: REPORT TO
THE LEGISLATURE 1 (June 2004), available at http://www.pca.state.mn.us/publica-
tions/reports/lrwq-fl-sy04.pdf [hereinafter 2004 MINN. FEEDLOT PROGRAM].
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against feedlots, which are subject to civil penalties. 249 Feedlots
with fewer than 300 animal units that sign an Open Lot Agreement
obtain extra time to correct problems and conditional waivers for
past violations.2
50
MPCA and delegated counties have limited resources to man-
age the Feedlot Program. The number of delegated counties and
grant funds generally increased steadily until 2003, when the grant
funds were cut due to budget limitations. In FY 2003, MPCA's
Feedlot Program had a budget of $4.8 million.251 In its 2002 and
2004 reports to the legislature, MPCA and the County Feedlot Pro-
gram reported separate performance measures. 252 Delegated coun-
ties reported the number of sites inspected, permits issued,
complaints received, open lot agreements signed and attendance at
education events to measure their programs. Since the revised
rules were issued, the performance measures for the County Feed-
lot Program show mixed trends. The number of sites inspected and
permits issued each year has varied, the number of Open Lot
Agreements signed has steadily increased and education attend-
ance, which peaked the year after the revised rules were issued in
2001, has since declined. The performance measures for MPCA fo-
cus more on the CAFO-related aspects of its Feedlot Program activi-
ties. Unfortunately, it was not possible to separate non-CAFO and
CAFO-related data, making it difficult to identify nonpoint source-
related achievements. 253 The MPCA and delegated counties are
working with BWSR to maintain registration data through eLINK_
2. Nutrient Management Programs
In 1989, the Minnesota legislature passed the Comprehensive
Groundwater Protection Act 254 requiring MDA to manage nutrients
and adequately protect groundwater from their impacts. MDA es-
249. See MINN. STAT. ANN. § 115.071 (West 2005) (providing penalties, both
civil and criminal, for violations of laws, orders and permits).
250. See MINN. POLLUTION CONTROL AGENCY, 2005-2010 OPEN LOT AGREEMENT
1, 2 (Jan. 2005), available at http://www.pca.state.mn.us/publications/wq-f6-54.pdf
(listing various eligibility requirements for Open Lot Agreement, including exis-
tence of less than 300 animal units and eligible lot existed on Oct. 23, 2000).
251. See 2004 MINN. FEEDLOT PROGRAM, supra note 248 (noting that MPCA
feedlot staff was reduced in counties for FY 2004-FY 2005 to maintain funding for
delegated counties).
252. See id. at 3 (detailing county feedlot program statistics).
253. See id. at 8 (emphasizing that regulations aim to remove cost-limitation
on feedlots of over 300 units and eliminate conditions that make lots of CAFOs).
254. See MINN. STAT. ANN. § 103H (West 2005) (stating goal that natural con-
dition of groundwater be maintained). Where not practicable to prevent degrada-
tion by human activities, development of alternative activities is encouraged. See id.
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tablished a Nitrogen Fertilizer Task Force to "study the effects and
impact on water resources from nitrogen fertilizer use so that best
management practices, a fertilizer management plan and nitrogen
fertilizer use regulations can be developed."255 The Task Force
decided to create voluntary BMPs for nitrogen fertilizers before
developing a regulatory program. 256 If the MDA determines that
voluntary BMPs are not adequately protecting groundwater quality,
it has the authority to issue regulatory rules for nutrient
management.257
To promote the adoption of BMPs, MDA provides voluntary
training programs, supports demonstration projects, includes nitro-
gen fertilizer BMP materials in pesticide training courses and con-
ducts other outreach activities. MDA is charged with monitoring
the adoption of BMPs and groundwater quality to measure the ef-
fectiveness of the voluntary nutrient management program. MDA
developed the FArm Nutrient Management Assessment Program
(FANMAP) to understand practices regarding agricultural inputs.
FANMAP surveys groups of farmers in small areas to assess their
nutrient management practices. The most recent FANMAP survey
available is a 2002 assessment of producers' nutrient management
practices in the Seven Mile Creek watershed.258 The assessment
found that, on average, surveyed farmers were over-applying nitro-
gen fertilizer by twenty-three pounds per acre, and that seventy-one
percent of field acres tested high or very high for phosphorus.259
MDA concludes that although there is strong evidence that farmers
are adopting voluntary BMPs, promotion of BMPs must be in-
255. See MINN. DEP'T OF AGRIC., RECOMMENDATIONS OF THE NITROGEN FERTIL-
IZER TASK FORCE ON THE NITROGEN FERTILIZER MGMT. PLAN, Executive Summary
(Feb. 15, 2005), available at http://www.mda.state.mn.us/appd/fertilizer/ni-
troexe.html (appointing task force with representatives from agriculture, environ-
mental groups and local and state government). The task force met several times
and reviewed state and federal programs as well as information concerning the
nitrogen cycle, ground and surface water nitrate contamination, hydrogeologic
conditions, crop production, nitrogen management and nitrogen research. See id.
256. See id. (noting Nitrogen Fertilizer Management Plan would consist of
three phases applying to state, regional or local levels). Phases include first, pro-
motion of BMPs; second, evaluation of BMP adoption and effectiveness; and third,
response to the evaluation phase. See id.
257. See MINN. STAT. ANN. § 103H.275 (indicating that protection require-
ments must be designed to prevent and minimize pollution and prevent pollution
from exceeding health risk limits).
258. See MINN. DEP'T OF AGRIC., 2002 NUTRIENT MANAGEMENT ASSESSMENT OF
PRODUCERS: SEVEN MILE CREEK, WATERSHED, NICOLLETE COUNTY, MINNESOTA 1
(2004), available at http://www.mda.state.mn.us/appd/ace/fanmap/stpeter7mile
creek.pdf (noting that project is effort to protect and enhance water quality of
large park located at mouth of watershed).
259. See id. at 15 (displaying results of soil tests).
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creased and targeted to achieve further gains.26° Many of the other
FANMAP surveys show similar results. 26 1
In addition to measuring the adoption of nutrient manage-
ment BMPs, MDA monitors groundwater quality to ensure that the
state's nutrient management efforts protect groundwater quality
and drinking water supplies. MDA operates eighty-six wells dedi-
cated to monitoring agricultural chemicals in groundwater.262
MDA, MPCA and MDH recently developed an Interagency Inte-
grated Groundwater Quality Monitoring Strategy263 that explains
how MDA will monitor nitrates using a statewide ambient drinking
water survey using a randomly selected network of wells to sample
for nitrate, base neutral pesticides and some degradates of pesti-
cides. MPCA groundwater data from samples between 1992 and
1996, presented in EQB's 2003 biennial report to the legislature,
show that in some parts of the state, nitrate contamination of
groundwater is significant.264
MDA currently operates a Nitrate Water Testing Clinic, which
enables well-owners to test their water for nitrates by bringing sam-
ples to MDA for testing. Although the program was originally
funded by the Minnesota Environment and Natural Resource Trust
in 1996, several section 319 program grants have allowed the pro-
ject to continue after this funding was depleted. About seven per-
cent of tested private wells had nitrate concentrations exceeding
260. See id. at 25 (stating that because farmers practice similar methods and
changes in one area may help surrounding areas, outreach and education are
important).
261. See MINN. DEP'T OF AGRic., FArm Nutrient Management Assessment Pro-
cess (FANMAP), http://www.mda.state.mn.us/appd/ace/fanmap.htm (last visited
Sept. 30, 2005) (referencing FANMAP surveys).
262. See MINN. DEP'T OF AGRIC., PESTICIDE MONITORING IN WATER RESOURCES:
ANNUAL DATA REPORT 6 (May 13, 2004), available at http://www.mda.state.mn.us/
appd/ace/reports/2004annualreport.pdf (noting well locations randomly selected
over twelve county spread with two or three wells at each site to get adequate
sampling).
263. See MINN. DEP'T OF AcRIc., MINN. POLLUTION CONTROL AGENCY & MINN.
DEP'T OF HEALTH, AGREEMENT TO OPERATE AN INTEGRATED GROUND WATER QUAL-
ITY MONITORING SYSTEM FOR THE STATE OF MINN. (2004), available at http://www.
mda.state.mn.us/appd/ace/reports/integwqualstrat.pdf (noting departments
have common mission to share data in order to educate public about threats of
ground water contamination). Specific roles of departments detailed as: MDA
provides impact of routine use of agricultural chemicals on quality of resources;
MDH ensures public has safe drinking water and is aware of contamination levels
that power health concerns; and MPCA gives information about impacts non-agri-
cultural chemicals have on water resources. See id. at 1-2.
264. See MINN. ENVTL. QUALITY BD., MINNESOTA WATER PRIORITIES 2003-2005 3
(Feb. 2003), available at http://www.eqb.state.mn.us/pdf/2003/BiennialWaterRe-
port2003.pdf (highlighting that nitrate contamination is greater threat in central
and southern regions).
2006]
57
McElfish et al.: Inventing Nonpoint Controls: Methods, Metrics and Results
Published by Villanova University Charles Widger School of Law Digital Repository, 2006
144 VILLANovA ENVIRONMENTAL LAw JouRNAL [Vol. XVII: p. 87
the state health standards.265 Specifically, in 2003, two community
drinking water systems exceeded nitrate standards. 266 Over the past
ten years, it was typical for one to three systems to exceed nitrate
standards each year.267 Minnesota Planning uses MDH nitrate data
to measure the percentage of public water supply systems with
nitrate levels above the drinking water standard, one of the environ-
mental indicators used for the state's Minnesota Milestones mea-
surement framework. In the year 2000, 0.3 percent of public water
supply systems did not meet drinking water standards for nitrate.
3. Pesticide Management
The Comprehensive Groundwater Protection Act26 8 and Min-
nesota's Pesticide Control Law269 charge MDA with managing
agricultural pesticides and protecting water from agricultural pesti-
cides. MDA was required to develop a Pesticide Management Plan
to guide the prevention, evaluation and mitigation of occurrences
of pesticides or pesticide breakdown products in groundwater and
surface waters of the state, including development of BMPs for pes-
ticide management. 270 If monitoring shows a significant degrada-
tion in water quality due to agricultural pesticides, MDA has
authority to develop regulatory rules governing agricultural pesti-
cides. 271 Currently, MDA uses voluntary mechanisms to manage
pesticides, encouraging agricultural producers to use pesticide
BMPs through education, outreach and technical assistance. MDA
provides on-going education about pesticide BMPs through part-
nerships with the University of Minnesota, through its pesticide ap-
plicator training programs and through various newsletters and
articles.
265. See MINN. DEP'T OF HEALTH, DRINKING WATER PROTECTION: ANNUAL RE-
PORTS (Feb. 15, 2005) http://www.health.state.mn.us/divs/eh/water/com/dwar/
index.html (examining data of nitrate monitoring in annual reports where MDH
monitors public drinking water supplies for nitrate and nitrite).
266. See id. (referencing 2003 annual report summary of drinking water pro-
tection activities, specifically test results for nitrate and nitrite).
267. See id. (noting findings cited in annual reports).
268. See MINN. STAT. § 103H (2004) (noting that MDA must monitor ground-
water quality and provide draft report of monitoring status each year).
269. See id. § 18B (stating pesticide management plan must be coordinated
with state agency).
270. See id. § 18B.045 (stating that plan needs to promote prevention, develop
responses to detection of pesticides or pesticide breakdown products found in
ground and surface water and provide responses to lessen or rid continued move-
ment to ground and surface water).
271. See id. § 103H.275 (discussing management of pollutants where ground-
water is polluted).
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MDA is required by law to monitor water quality to measure
the effects of pesticides on ground and surface water.272 MDA es-
tablished a groundwater monitoring network focused mainly in the
central sand plains area of the state because of the sensitivity of
groundwater in that region to agricultural pesticides. According to
MDA's 2004 Water Quality Monitoring Program Annual Data Re-
port, a statistical analysis of pesticide data from 2000 to 2003 indi-
cates a downward trend in total pesticide occurrences. 273 Overall,
monitoring has shown that pesticides are frequently detected in
ground and surface water, but that concentrations are usually low
and trends are inconclusive. 274
4. Environmental Quality Incentives Program
Minnesota's ninety-one SWCDs play a major role in allocating
and distributing federal EQIP funds. The seven Minnesota NRCS
field offices work with SWCDs to develop ranking worksheets for
EQIP applications in each district based on local program priori-
ties. These locally developed worksheets are used to score and rank
applications, which then are sent to the state conservationist for ap-
proval. Applications that do not get funded through this locally-
based process are sent to the NRCS field office for further consider-
ation. Through this process, EQIP applications with significant
water quality benefits, based on local or national environmental pri-
orities, are most likely to receive funding.2 75
Prior to the 2002 Farm Bill, the location of lands in conserva-
tion priority areas (CPA) was a criterion to evaluate EQIP applica-
tions and allocate funds.276 According to NRCS staff, allocating
funds based on CPAs had the benefit of targeting EQIP dollars to-
wards the most environmentally sensitive areas of the state. It also
provided NRCS with the opportunity to partner with other federal,
state or local agencies. For example, CPAs were generally the focus
272. See id. § 103H.251 (discussing evaluation of detection of pollutants).
273. See MINN. DEP'T OF AGRic., PESTICIDE MONITORING IN WATER RESOURCES:
ANNUAL DATA REPORT 9-10 (2004), available at http://www.mda.state.mn.us/appd/
ace/reports/2004annualreport.pdf (analyzing results and trends of groundwater
datasets).
274. See id. (referencing datasets obtained by MDA Monitoring and Assess-
ment Unit).
275. See Interview (July 7, 2004) (on file with authors).
276. See U.S DEPARTMENT OF AGRICULTURE: ECONOMIC RESEARCH SERVICE, THE
2002 FARM BILL: TITLE II - CONSERVATION (Feb. 15, 2005), available at http://
www.ers.usda.gov/Features/farmbill/titles/titlellconservation.htm#working [here-
inafter CONSERVATION FARM BILL] (comparing evaluation of offers from 1996-2001
farm legislation against 2002 Farm Bill).
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of MPCA's section 319 or CWP programs.2 77 This allowed NRCS to
partner with MPCA to conduct additional monitoring and other ac-
tivities that NRCS cannot perform on its own. Between 1997 and
2002, EQIP distributed between five and six million dollars, with
about one half to three quarters of that money credited to water
quality priorities. Erosion control and grazing practices were the
most frequent targets of EQIP funds. Since the 2002 Farm Bill,
funding for EQIP in Minnesota has steadily increased from about
nine million dollars in 2002, to about sixteen million in 2003, to
about twenty-four million in 2004.278 The 2002 Farm Bill elimi-
nated CPAs from EQIP.279 Now, EQIP funds are distributed across
the entire state based on local priorities, which causes EQIP funds
to be spread more evenly across the state, but some of the side ben-
efits, such as opportunistic partnerships with MPCA, have been lost.
NRCS participates in a number of statewide planning groups
that help it direct EQIP projects towards state and local environ-
mental priorities. For example, NRCS participates in MPCA's basin
planning efforts. NRCS is also a member of the section 319/CWP
Project Coordination Team, working with other government enti-
ties to develop priorities for nonpoint source programs. In 2003,
NRCS began to incorporate the MPCA's TMDL data into NRCS
programs and has consistently used data from the Minnesota River
Basin Data Center maintained at Mankato State University. 280
NRCS sets its goals in terms of acreage on which conservation
practices will be applied or the number of conservation actions that
will be taken. In FY 2003, for example, the NRCS Performance and
Results Management System showed that nutrient management
had been applied to 45,890 acres of Minnesota's lands through
EQIP, exceeding the program goal of 38,500 acres.281 NRCS does
not currently have a direct way to measure the environmental bene-
fits of EQIP or its other programs. NRCS has a new performance
management system, the Performance Reporting System (PRS),
277. See Interview (July 7, 2004) (on file with authors).
278. See id.
279. See CONSERVATION FARM BILL, supra note 276 (noting evaluation of con-
tract offers based on cost-effective conservation practices, use of practices address-
ing national priorities, and optimization of environmental benefits as a purpose).
280. See MINN. STATE UNIV., MINN. RIVER BASIN DATA CTR., http://mrbdc.
mnsu.edu (last visited Feb. 15, 2005) (referencing several summaries of data
obtained).
281. See U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVA-
TION SERVICE, PERFORMANCE AND RESULTS MEASUREMENT SYSTEM (Feb. 15, 2005)
http://ias.sc.egov.usda.gov/prmsreport/report.aspx?report -id=801 (searching for
Minnesota and Environmental Quality Incentive Program, displayed by county).
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which may be refined to model environmental benefits based on a
project's technical parameters.2 82
5. Wildlife Habitat Incentives Program
WHIP applications are ranked based on the potential environ-
mental benefits of projects. This ranking system uses criteria, such
as proximity to waters, whether the area is adjacent to other perma-
nent habitat areas conserved through other programs and location
within or adjacent to Conservation Priority Areas. 28 3 NRCS has the
ability to track program progress based on the number of contracts
and practices installed, but lacks the ability to measure the environ-
mental benefits of the program directly. In 2003, Wildlife Habitat
Management was applied to 1065 acres in Minnesota through
WHIP contracts, achieving only twenty-six percent of the state's
goal of 4150 acres. 28 4
6. Agricultural Best Management Practices Loan Program
In 1994, the Minnesota legislature passed legislation to fund
nonpoint source programs, including an amendment to the State
Revolving Fund (SRF) that specifically allocated twenty million dol-
lars to the Agricultural Best Management Practices (Ag BMP) Loan
Program administered by MDA.28 5 Created in 1994, the Ag BMP
Loan Program provides funds through local governments or local
lending institutions to agricultural landowners and businesses to
implement agricultural BMPs supporting comprehensive local
water plans.2 8 6 Subsequent amendments modified the loan process
and MDA's spending authority. These include a 1995 amendment
simplifying the loan process, a 1996 amendment increasing spend-
282. See Interview (July 7, 2004) (on file with authors).
283. See U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVA-
TION SERVICE, FARM BILL 2002: PROGRAM DESCRIPTION, WILDLIFE HABITATS
INCENTIVES PROGRAM 2 (2004), available at http://www.nrcs.usda.gov/programs/
farmbill/2002/pdf/WHIPPrDs.pdf (indicating that states develop own plans by
combining federal ranking system with their own).
284. See U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVA-
TION SERVICE, PERFORMANCE AND RESULTS MEASUREMENT SYSTEM, (Feb. 15, 2005)
http://ias.sc.egov.usda. gov/prmsreport/report. aspx? report- id = 801 (searching
for Minnesota and WHIP).
285. See MINN. STAT. § 446A.07 (2004) (discussing wastewater infrastructure
funding program).
286. See MINN. DEP'T OF AGRIC., AGRICULTURAL BEST MANAGEMENT PRACTICES
LOAN PROGRAM: STATE REVOLVING FUND STATUS REPORT 7 (Oct. 1, 2003), available
at http://www.mda.state.mn.us/agbmp/statusreport.pdf (indicating that program
encompasses agricultural issues and non-agricultural issues like on-site sewage
treatment systems and shoreline and riparian stabilization practices).
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ing authority to $40 million, a 1999 amendment increasing spend-
ing authority to $140 million and 2001 amendments that expanded
the program's lending network and simplified administration of
the program.287 As ofJune 2003, over $69 million had been appro-
priated from SRF to MDA, MPCA and the Minnesota Department
of Trade and Economic Development for nonpoint source pro-
grams.288 Local governments, typically SWCDs, coordinate many
aspects of Ag BMP loans and state cost-share funds, including evalu-
ating projects, determining funding eligibility and establishing pri-
orities, as well as helping farmers identify, apply for and obtain
funds to address local priorities developed through comprehensive
local water plans.
MDA keeps detailed records of the amount of loans disbursed,
the number and locations of contracts and the practices installed
under each contract. MDA does not, however, measure the envi-
ronmental benefits resulting from the Ag BMP Loan program di-
rectly. In some instances monitoring data is available to show the
benefits of Ag BMP Loan program projects, usually in conjunction
with the programs of other agencies. For example, MDA reports
that Total Suspended Solids, a measure of sediment in water, de-
creased significantly in the six-county Redwood River watershed
from 1991 to 2001 as the result of nonpoint source pollution con-
trol efforts. 289 However, there have been more than 400 projects
funded by multiple programs in the same watershed over that time
and the observed benefits cannot be attributed to any one project
or program.
7. Energy and Sustainable Agriculture Program
The Energy and Sustainable Agriculture Program was estab-
lished in 1987 by MDA to address concerns over the sustainability of
conventional farm practices and their effects on farm profitability,
health and the environment. In 1988, the Minnesota legislature ap-
propriated one million dollars to a revolving fund for the program,
which provides loans to farmers for capital purchases to help them
make the transition to more sustainable farming practices. 290
MDA also administers a sustainable agriculture grant program that
287. See id. at 8-9 (outlining legislative history of Ag BMP Loan Program).
288. See id. at 7 (providing summary chart of SRF appropriations to nonpoint
source programs in Minnesota as of June 30, 2003).
289. See id. at 28 (indicating significant improvements in annual solids and
total suspended solids).
290. See MINN. STAT. § 17.115 (2004) (describing establishment of shared sav-
ings loan program and loan criteria).
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provides funding to farmers, researchers, educators and non-profit
organizations for demonstration projects that increase energy effi-
ciency, decrease the use of agricultural chemicals and show envi-
ronmental results.291 As of 2003, MDA had approved over $2.4
million in sustainable agriculture grant funding for 226 projects
since the program began in 1989.292 As of 2003, 307 farmers had
borrowed over $3.4 million from the Sustainable Agriculture Loan
Program. These loans enabled capital purchases that supported a
wide variety of projects: 31 energy savings projects, 102 livestock
management projects, 73 conservation tillage projects, 33 weed
management projects, 45 nutrient management projects and 23 al-
ternative crop projects. 293
8. Conservation Reserve Program
As of June 2004, over 1.7 million acres on more than 30,000
farms had been enrolled in CRP through 54,657 contracts at an
average of $58.65 per acre. 294 This includes about 1.43 million
acres under general sign-up, 83,336 acres under CREP, 224,315
acres under continuous sign-up and 25,683 acres under the Farm-
able Wetlands Program. 295 On each of these acres, the USDA Farm
Services Agency tracks which of forty-eight practices were installed,
including riparian buffers, contour grasses, salinity reduction vege-
tation, tree planting and more. 296
9. Reinvest in Minnesota Reserve and CREP
BWSR, with the assistance of SWCDs, administers the Reinvest
in Minnesota (RIM) Reserve Program, which pays landowners to
enroll land in conservation easements. 297 The program also pro-
291. See id. § 17.116 (describing establishment eligibility and awarding of
grants).
292. See MINN DEP'T OF AGRIC., GREENBOOK 2003: CARING FOR THE LAND 12
(July 2003), available at http://www.mda.state.mn.us/esap/greenbook2003/sag-
program.pdf (describing summary of grant funding for sustainable agriculture
grant program).
293. See id. at 167 (portraying programs receiving funds).
294. See U.S. DEPARTMENT OF AGRICULTURE, CONSERVATION RESERVE PROGRAM,
MONTHLY SUMMARY - JUNE 2004 at 5 (June 2005), available at http://www.fsa.usda.
gov/dafp/cepd/stats/JUN2004.pdf (describing data from CRP enrollment).
295. See id. at 6-10 (analyzing CRP data).
296. See U.S. DEPARTMENT OF AGRICULTURE: FARM SERVICE AGENCY, CONSERVA-
TION RESERVE PROGRAM: TOTAL ACTIVE CONTRACTS BY PRACTICE BEGINNING IN PRO-
GRAM YEAR 1991 (Aug. 2, 2004), available at http://www.fsa.usda.gov/crpstorpt/
06Approved/rlmeprta/mn.htm (providing data on practices by county name).
297. See MINN. STAT. §§ 103F.501-.531 (2004) (describing conservation ease-
ment policy).
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vides cost-share funds to establish conservation practices on ease-
ment lands. The RIM Reserve Program began in 1986 after the
passage of the Reinvest in Minnesota Resources Law. In 1998,
CREP, then a new program authorized by the 1996 Act,29 8 was di-
rected through the RIM Reserve Program. Minnesota's first CREP,
the second in the nation, focused federal funds on easements in the
Minnesota River basin.2 99
At the local level, SWCDs work with landowners to enroll lands
in the RIM Reserve Program to help support local water priorities.
BWSR pays landowners directly when they enter into a conservation
easement.30 0 BWSR also supports SWCDs through RIM Services
grants and technical assistance to work with landowners to enroll
lands. BWSR, local governments and other partners establish goals
and measure the progress of the RIM Reserve, CREP and PWP pro-
grams in terms of acres enrolled in the program. For example,
USDA and BWSR had set a goal of enrolling 100,000 acres of land
in the Minnesota River basin in CREP contracts under Minnesota's
first CREP, a goal they achieved in 2002. In total, Minnesota spent
$81.4 million for the state's first CREP, leveraging about $187 mil-
lion in federal funds.3 0 1
Local governments reported nonpoint source projects such as
RIM, CREP and PWP easements through LARS from 1997 through
2002. Although local governments were not required to report
monitored environmental data, LARS enabled local governments
to report useful information about on-the-ground nonpoint source
projects and estimate their environmental benefits, including soil
loss, phosphorus and sediment reduction estimates. For example,
BWSR tracked the estimated benefits of 3480 RIM easements estab-
lished between 1997 and 2002. Over this time period, BWSR esti-
mates that easements led to 601,000 tons per year in soil loss,
reductions, 237,000 tons per year in sediment reductions and
368,000 pounds per year in phosphorus reductions. 30 2 CREP ac-
298. See 16 U.S.C. § 3839aa (discussing 1996 Act as purpose of EQIP).
299. See MINN. BD. OF WATER AND SOIL RES., CONSERVATION RESERVE ENHANCE-
MENT PROGRAM FACT SHEET, http://www.bwsr.state.mn.us/easements/crep/fact
sheet.html (last visited Feb. 15, 2005) (stating information from Conservation Re-
serve Enhancement Program fact sheet).
300. See MINN. STAT. § 103F.515 (describing payment policy for conservation
easements).
301. See MINN. BD. OF WATER AND SOIL REs., 2002-03 BIENNIAL REPORT TO THE
MINNESOTA LEGISLATURE 5 (Jan. 2003), available at http://www.bwsr.state.mn.us/
aboutbwsr/publications/2002biennialreport.pdf (noting program leverages about
$2.30 for every dollar spent).
302. See Mohring, supra note 218, at 15-18 (analyzing data from charts).
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counted for 2121 of these easements and reductions of 379,000
tons per year in soil loss, 164,000 tons per year in sediments and
222,000 pounds per year of phosphorus.
30 3
10. State Erosion Control and Water Quality Cost-Share Program
The state Erosion Control and Water Quality Cost-Share Pro-
gram (Cost-Share Program) provides financial assistance to land-
owners to implement projects that protect or improve water quality
by controlling soil erosion and reducing sedimentation. The Min-
nesota legislature established the Cost-Share Program in 1977.304
In 2000, the Feedlot Water Quality Management Cost-Share Pro-
gram was added as a targeted component of the Cost-Share Pro-
gram, providing funds to small feedlot owners to improve animal
waste treatment systems.305  Recent budget cuts eliminated two
components of the Cost-Share Program: Special Projects and Min-
nesota River Basin Projects. 3 0 6
BWSR provides cost-share funds to SWCDs to implement the
program at the local level. Landowners apply directly to SWCDs for
cost-share grants. Priority and goal setting for the Cost-Share Pro-
gram is done at the local level through Comprehensive Local Water
Plans and SWCD annual plans. SWCDs are required to identify
high priority water quality problems and explain, through annual
plans, how cost-share funds will be used to address these problems.
SWCDs are also required to provide an annual report to BWSR
through eLINK, formerly through LARS. 307
For all 3369 state cost-share projects enacted between 1997 and
2002, $14.5 million came from state grants, $2 million came from
state loans, $7.4 million came from land holders, $2.1 million came
from local governments, $3.1 million came from federal sources
and $0.5 million came from other sources for a total of $29.1 mil-
lion. This range of funding sources illustrates how landowners and
SWCDs leverage funds from federal, state, local and private sources
to make nonpoint source projects possible. A breakdown of cost-
share funded feedlot projects shows a similar diversity in funding,
303. See id. (analyzing data).
304. See MINN. STAT. § 103C.501 (discussing cost-sharing contracts for erosion
control and water management).
305. See id. (explaining funding to smaller farmers).
306. See MINN. BD. OF WATER AND SOIL RES., 2002-03 BIENNIAL REPORT TO THE
MINNESOTA LEGISLATURE 4 (Jan. 2003), available at http://www.bwsr.state.mn.us/
aboutbwsr/publications/2002biennialreport.pdf (comparing appropriations be-
tween FY 2002 - FY 2003).
307. See MINN. R. 8400.0700 (explaining SWCD procedural requirements).
2006]
65
McElfish et al.: Inventing Nonpoint Controls: Methods, Metrics and Results
Published by Villanova University Charles Widger School of Law Digital Repository, 2006
152 VILLANovA ENVIRONMENTAL LAW JoupNAL. [Vol. XVII: p. 87
with funds provided by landowners or occupiers, MDA's State Re-
volving Fund, the federal Agricultural Conservation Program (re-
placed by EQIP), feedlot water quality management grants, MPCA's
section 319 and CWP programs and other sources.30 8
Like the easement programs described above, BWSR used the
technical information gathered through LARS to estimate soil loss,
sediment and phosphorus reductions for the Cost-Share Program
from 1997 through 2002. BWSR aggregated data on a variety of
projects to show the benefits of land and water treatment projects, a
category that includes local water management projects, feedlot
BMP projects, CWP projects, section 319 projects, local water plan-
ning challenge grant projects and other programs in addition to
the Cost-Share Program. For all land and water treatment projects
implemented through BWSR with sufficient information, BWSR es-
timated reductions of 1,913,000 tons per year in soil loss, 502,000
tons per year in sediments and 1,131,000 pounds per year in
phosphorus.30 9
11. Nonpoint Engineering Assistance Program
In 1994, the Board of Water and Soil Resources created the
Nonpoint Engineering Assistance Program (NEAP) using funds
from the State Revolving Fund to implement nonpoint source
projects. 310 NEAP works in cooperation with NRCS and other fed-
eral, state and local entities to provide technical assistance for
projects under programs such as the Ag BMP Loan Program, the
CWP program, the Cost-Share Program, the Feedlot Water Quality
Management Cost-Share Program, EQIP and the section 319 pro-
gram. BWSR regularly spends over one million dollars on NEAP
annually.3 11 The results of NEAP activities are typically reported
through other programs, though NEAP itself tracks the number of
projects it has completed. For example, in the 1999-2000 bien-
nium, NEAP completed 428 erosion control projects, 307 feedlot
pollution abatement projects, 207 wetland restoration projects and
308. See Mohring, supra note 218, at 12 (stating findings from state cost-share
and benefit estimate summary LARS reporting 1997-2002).
309. See id. at 9 (analyzing findings from Pollution Reduction Benefits: Land
and Water Treatment Projects).
310. See MINN. STAT. § 446A.07 (discussing water pollution control revolving
funds).
311. See MINN. BD. OF WATER AND SOIL RES., BIENNIAL REPORTS TO THE MINNE-
SOTA LEGISLATURE, http://www.bwsr.state.mn.us/aboutbwsr/update.html (last vis-
ited Sept. 19, 2004) (detailing program expenditures). Note the Nonpoint
Engineering Assistance Program sections in each biennial report.
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120 other projects. 3 1 2 Although these measures do not show envi-
ronmental results, some NEAP projects are reported through
eLINK, and in the past have been reported through LARS.
D. Forestry Programs
1. Forest Stewardship Program (FSP)
According to the DNR's Strategic Conservation Agenda 2003-
2007, over one million acres of private forest land in Minnesota
have been placed under FSP plans. DNR's long term target is to
have 2.5 million acres, or fifty percent, of NIPF land managed
under forest stewardship plans. DNR set a goal of completing for-
est stewardship plans on 50,000 acres of NIPF in 2004. DNR hopes
to complete FSP plans for landowners owning 15,000 to 20,000
acres of NIPF, with the remaining plans developed by the private
sector.3
13
2. Voluntary Site-Level Forest Management Guidelines
In 1987, DNR received notification from the U.S. Forest Ser-
vice that the Clean Water Act Amendments of 1987 required Min-
nesota to develop a plan to address nonpoint source pollution from
silviculture. Minnesota decided not to take a regulatory approach,
but rather to develop BMPs for forestry and to train loggers and
landowners in their use. DNR officials believed that this approach
would suffice so long as Minnesota could demonstrate that volun-
tary BMPs were achieving the goals of the Clean Water Act.3 14
In 1987, state, federal and local officials, as well as forest indus-
try representatives and environmental groups, came together to dis-
cuss the development of forestry BMPs. In 1989, the first forestry
BMPs for water quality were published.3 15  Three rounds of moni-
toring were conducted to assess the extent to which forestry BMPs
had been adopted, with surveys in 1991, 1992 and 1993. A sum-
mary of these three surveys showed that 84% of harvested sites met
312. See MINN. BD. OF WATER AND SOIL RES., 2000-01 BIENNIAL REPORT TO THE
MINNESOTA LEGISLATURE 15 (Jan. 2001), available at http://www.bwsr.state.mn.us/
aboutbwsr/publications/biennialreport.pdf (detailing projects between 1999 and
2000).
313. See MINN. STATE GOV'T ONLINE, DEPARTMENT RESULTS, http://depart-
mentresults.state.mn.us/dnr/DeptDetail.htm#Minnesota%E2%80%99s forests_
willbemanagedfor-a full-range-of forestvalues (last visited Feb. 15, 2005)
(outlining Minnesota's forest management goals).
314. See Interview (May 6, 2004) (on file with authors) (explaining state's
strategy for compliance).
315. See id. (focusing on result of 1987 meetings).
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or exceeded water quality BMP recommendations and that 92%
provided adequate protection of water quality.3 16 In 1995, the ex-
isting water quality guidelines were revised, followed by two more
rounds of monitoring in 1995 and 1997. In 1995, 91% of harvested
sites met or exceeded water quality BMPs and 95% provided
adequate protection.3 17 In 1997, 92% of harvested sites met or
exceeded water quality BMPs and 96% provided adequate
protection.3 18
Minnesota's SFRA established the Minnesota Forest Resources
Council (MFRC) in 1995.319 MFRC developed a comprehensive set
of voluntary forestry guidelines, published in 1999, to provide a de-
cision-making tool to landowners, loggers and natural resource
managers to manage forest land sustainably.320
The guidelines focus on six components of sustainable for-
estry: cultural resources, forest soils, riparian areas, water quality
and wetlands, visual quality and wildlife habitat. According to one
interviewee, the new guidelines took a "more holistic approach" in
that they included upland areas, considered practices such as distri-
bution of slash or creating water diversions in addition to preserv-
ing riparian areas and addressed concerns that were not required
by law, including visual quality and cultural resource concerns. Ac-
cording to multiple interviewees, these voluntary guidelines are
now widely accepted and used in the forestry sector, not as a plan-
ning tool to help decide whether to harvest a site, but rather as a
site-level tool to determine how to harvest a site.321 Riparian zone
management was one of the more controversial issues in the guide-
lines. When the guidelines were first developed, MFRC did not in-
corporate all of the recommendations of the technical team, which
developed guidelines for riparian zone management, because of
disagreement over some of the recommendations. Minnesota is
316. See Michael Phillips et al., Best Management Practices for Water Quality, Eval-
uating BMP Compliance on Forest Lands in Minnesota: A Three-Year Study, MINN. DEP'T
OF NATURAL RESOURCES i, 28 (1994) (showing water quality standards in early
1990s).
317. See MINN. FOREST RES. COUNCIL, ATTACHMENT 2: MINNESOTA WATER
QUALITY BMP MONITORING RESULTS, provided by Michael Phillips (May, 6, 2004)
(showing progression by mid-1990s).
318. See id. (showing progression since last round of revised standards).
319. See MINN. STAT. § 89A.03 (explaining origin of MFRC).
320. See MINN. FOREST RES. COUNCIL, SUSTAINING MINNESOTA FOREST RE-
SOURCES: VOLUNTARY SITE-LEVEL FOREST MANAGEMENT GUIDELINES (Feb. 1999),
available at http://www.frc.state.mn.us/FMgdline/Guidebook.html (outlining tim-
ber harvesting and forest management guidelines).
321. See Interviews with representatives from government, agricultural and en-
vironmental groups (May 6, 2004 and June 17, 2004) (on file with authors).
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currently reviewing and revising the riparian zone management
portion of the guidelines. 322
In 2001, the Minnesota Legislature passed the Sustainable For-
est Incentive Act (SFIA).323 Landowners receive a payment from
the Minnesota Department of Revenue based on the number of
acres enrolled in the SFIA program. Landowners must have a for-
est management plan and adhere to MFRC's voluntary forestry
guidelines to be a part of the program.3 24 In its 2003 report to the
legislature, MFRC reported that 350 landowners owning 700,000
acres of forestland were enrolled in the program during its first
year.325
In 2000 and 2001, the MFRC conducted baseline compliance
and effectiveness monitoring for the voluntary forestry guidelines.
Both surveys showed that as many as 95.5% of skid trail and road
approaches to wetlands and streams did not have appropriate water
diversion devices. 326 MFRC hired a contractor to conduct another
round of monitoring in the summer of 2004 and the results of this
survey will be compared to the 2000 and 2001 baseline surveys to
measure the BMP adoption rate and to determine how to improve
training programs.327 Although MFRC conducts extensive site-
level monitoring, this monitoring primarily measures the degree to
which practices have been adopted rather than quantifying the en-
vironmental results of forestry BMPs.
3. Minnesota Logger Education Program
The Minnesota Logger Education Program (MLEP) is a non-
profit organization that was established in 1995. It is a logger-initi-
ated program that aims to "provide direct responsive professional
322. See Interview (May 6, 2004) (on file with authors).
323. MINN. STAT. § 290C (2004) (promoting substantial forest resource
management).
324. See id. § 290C.03 (outlining eligibility requirements).
325. MINN. FOREST RES. COUNCIL, 2003 ANNUAL REPORT TO THE GOvERNOR
AND LEGISLATURE ON THE IMPLEMENTATION OF THE SUSTAINABLE FOREST RESOURCES
ACT 3 (2003), available at http://www.frc.state.mn.us/Info/MFRCdocs/2003_
Annual-report%20%28body%29%20.pdf.
326. See Richard Dahlman & Michael Phillips, Monitoring the Implementation of
the Timber Harvesting and Forest Management Guidelines on Public and Private Forest
Land in Minnesota, MINN. DEP'T OF NATURAL REs. 2 (Sept. 2002), available at http:/
/www.frc.state.mn.us/monitor/2001-monitorrpt.pdf; see also Michael Phillips,
Monitoring the Implementation of the Timber Harvesting and Forest Management Guide-
lines on Public and Private Forest Land in Minnesota, MINN. DEP'T OF NATURAL REs. 1
(Feb. 2001), available at http://www.frc.state.mn.us/Info/MFRCdocs/frc-mpO2Ol.
pdf.
327. See Interview (May 6, 2004) (on file with authors).
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assistance to Minnesota's logging community through progressive
support and implementation of [SFIA] ."328 MLEP offers logger ed-
ucation workshops specifically tailored to address issues such as sus-
tainable forestry principles, responsible business practices and
workplace safety. MLEP shares responsibility for the design, deliv-
ery and evaluation of these educational programs with the Univer-
sity of Minnesota's College of Natural Resources-Center for
Continuing Education (CNR-CCE), the Minnesota Forest Re-
sources Partnership and MFRC.
MLEP's achievements are reported in terms of membership
and participation in training programs. From its inception in 1995
through 2003, MLEP has sponsored over 270 workshops. 3 29 MLEP
reports that 8466 people have participated in its programs over this
time period, including 6581 loggers and 1885 public and private
sector natural resource managers. MLEP's membership includes
448 logging business owners who are responsible for about eighty
percent of Minnesota's annual timber harvest. 330 To assess the ef-
fectiveness of its training programs, MLEP uses direct surveys at the
conclusion of a workshop or follow-up mail surveys. MLEP then
modifies future workshops accordingly. 331 In addition to this par-
ticipant feedback, MFRC's compliance and effectiveness monitor-
ing indirectly measures the effectiveness of MLEP and other
programs' efforts to train landowners and loggers in sustainable for-
estry practices. According to one forest industry representative,
these training courses have become a focal point for loggers to
learn about sustainable forestry practices. 33 2
The University of Minnesota's College of Natural Resources
established an education center for natural resource professionals
in 1996, soon after the passage of the SFRA. The CNR-CCE co-
sponsors, co-administers and co-develops education and training
for the site-level timber harvesting and forest management guide-
lines with MFRC, the Minnesota Forest Resources Partnership and
MLEP. The MFRC, in its 2003 Annual Report to the Legislature,
328. MINN. LOGGER EDUC. PROGRAM, ABOUT THE MINNESOTA LOGGER EDUCA-
TION PROGRAM, available at http://www.mlep.org/about.htm (last visited Feb. 15,
2005) (describing MLEP's mission and providing basic facts of program).
329. See Dave Chura, Business/Strategic Plan 2004, MINN. LOGGER EDUC. PRO-
GRAM 3 (Aug. 20, 2003), available at http://www.mlep.org/pdf/MLEP%20Business
%20PIan%20-%2OPublic.pdf (providing roadmap for future of organization and
benchmarking of specific tasks and goals).
330. See id.
331. See id. (highlighting modification of training programs based on direct
surveys).
332. See Interview (June 17, 2004) (on file with authors).
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reported that nearly 800 participants attended CNR-CCE work-
shops in 2003. 3 3
3
4. Forest Certification Programs
Four forest certification systems are in use in Minnesota: FSC,
SFI, the International Standards Organization Environmental Man-
agement System (ISO 14001) and the Tree Farm certification sys-
tem. These are independent non-profit organizations that certify
forest landowners for compliance with voluntary sustainable forest
management guidelines or, in the case of ISO 14001, a more gen-
eral standard. In Minnesota as of 2003, approximately 840,000
acres of public and private lands were certified under FSC, another
520,000 acres were certified under SFI and about 1.5 million acres
of forest land were controlled by SFI licensees who self-audit their
own lands.3 34 Only two forest product companies, UPM-Blandin
and Potlatch, have certified lands under ISO 14001. 335 There are
many thousands of acres of private forestlands certified under the
Tree Farm System. 336
DNR has set a goal of certifying 4.5 million acres of state lands
in 2005, at a cost of $250,000 for third-party audits and $300,000 in
staff time. The state is trying to certify lands under both SFI and
FSC.337 MFRC staff emphasized that MFRC's voluntary guidelines
are the foundation of sustainable forest management in Minnesota,
and that the major principles of certification systems such as SFI,
FSC and ISO 14001 are already part of the voluntary guidelines.338
333. See MINN. FOREST RES. COUNCIL, 2003 ANNUAL REPORT TO THE GOVERNOR
AND LEGISLATURE ON THE IMPLEMENTATION OF THE SUSTAINABLE FOREST RES. ACT 27
(2003), available at http://www.frc.state.mn.us/Info/MFRCdocs/2003_Annualre-
port%20%28body%29%20.pdf (citing overview of MFRC accomplishments in
2003).
334. See MINN. DEP'T OF NATURAL RES., MINNESOTA'S FOREST RESOURCES 56
(Sept. 2003), available at http://files.dnr.state.mn.us/forestry/um/mnforestre-
sources.pdf.
335. See id.
336. See id.
337. See MINN. DEP'T OF NATURAL REs., LCMR PROPOSAL 2005: COMPLETING
THIRD PARTY CERTIFICATION OF DNR FOREST LANDS 1-2 (Jan. 20, 2004), available at
http://files.dnr.state.mn.us/forestry/certification/cmrproposal.pdf; see also Inter-
view (May 6, 2004) (on file with authors).
338. See Interview (May 6, 2004) (on file with authors).
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E. Measures of Performance
1. Program Goals
Minnesota's nonpoint source programs have relied substan-
tially on decentralized planning, often at the watershed and local
government levels. This has guided substantial public investments
of state and federal money in cost-shares and technical assistance.
At the same time, Minnesota has been extremely active in respond-
ing to new federal funding programs.
The state Cost-Share Program was adopted in 1977 when the
federal Clean Water Act was amended, and the state program was
further amended in 1982 to require targeting.33 9 In 1985, Minne-
sota's Comprehensive Local Water Management Act provided that
assessments of water quality and targeting of projects would be
done locally.3 40 The Reinvest in Minnesota Resources Law made
large-scale state funding for land conservation available in 1986,341
shortly after the federal Farm Bill provided similar funding with the
launch of CRP. In 1987, Minnesota's Clean Water Partnership Law
provided a state framework to respond to the new federal section
319 grant program.3 42 In 1989, the Comprehensive Groundwater
Protection Act added further planning and assistance mechanisms
for agriculture.3 43 In 1991, the statewide Minnesota Milestones was
created, followed the next year with the Minnesota River Basin initi-
ative. Funding expansions included 1994 amendments allowing
use of the State Revolving Fund for non-point source programs, in-
cluding the Ag BMP Loan Program3 44 and the Clean Water Partner-
ship Program.3 45 Nonpoint source forest programs included the
Coastal Management Program, the 1995 SFRA346 and the 2001
SFIA.
3 4 7
Although Minnesota sets nonpoint source goals and priorities
and measures their progress on a statewide level, most of the spe-
cific goals, strategies and implementation plans for nonpoint
339. See MINN. STAT. ANN. § 103C.501 (West 1997).
340. See id. §§ 103B.301-.355 (detailing procedural responsibilities of local
authorities).
341. See id. §§ 103F.501-.531.
342. See id. §§ 103F.701-.761 (protecting and improving surface to ground
water in state).
343. See id. § 103H (developing methods and technologies to prevent ground-
water degradation).
344. See MINN. STAT. ANN. § 17.117 (West 1998).
345. See MINN. STAT. ANN. § 446A.07 (8) (4) (West 2001).
346. See MINN. STAT. ANN. § 89A (West 2004).
347. See MINN. STAT. ANN. § 290C (West 1999).
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source programs are developed at the basin, watershed and local level.
In particular, comprehensive local water planning by counties and
SWCDs establishes local goals, priorities, objectives and strategies.
2. Methods
Minnesota's approach to nonpoint source programs is charac-
terized by a voluntary approach promoting cooperative relation-
ships among landowners, citizens and local, federal and state
governments, and encouraging private landowners to use BMPs or
to enroll land in conservation easements to protect water quality.
The primary tools used to implement these programs are financial
incentives, technical assistance, education and outreach. In the ag-
ricultural sector, Minnesota relies heavily on federal and state cost-
share funds, easement payments and other financial mechanisms
familiar to the production agriculture industry.
In some cases, a state agency has regulatory authority on a par-
ticular issue, such as the MDA has for pesticides, but has chosen not
to develop a regulatory program until a collaborative, voluntary or
incentive approach has been tested. Most interviewees felt that this
voluntary approach was critical to the participation of agricultural
and silvicultural stakeholders in nonpoint source programs. MDA
interviewees maintained that the voluntary approach is the best way
for Minnesota to approach agricultural nonpoint source pollution
because landowners are directly engaged in the process. However,
they also note that it is important that MDA has authority to regu-
late pesticide and nutrient management if water quality becomes
degraded.
TMDLs are becoming a driving force for nonpoint source pro-
gram delivery. Many of Minnesota's waters are impaired as a result
of turbidity, pathogens and low dissolved oxygen, which can be the
result of agricultural or silvicultural nonpoint sources. Through
the Impaired Waters Stakeholder Process, Minnesota has under-
taken to develop an impaired waters program that would provide
coordination and funding for TMDL-related activities. Yet, Minne-
sota's TMDL program is currently under-funded and somewhat be-
hind schedule.3 48
In the forestry context, voluntary BMPs have been developed,
monitored and used to focus subsequent training programs. Most
progress is measured in terms of number of people trained and
acres under forest plans rather than more direct measures. Inter-
348. See Interview (May 6, 2004) (on file with authors) (noting deficiencies in
plan).
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viewees said that the incentive and cost-share programs that affect
forestry have apparently been successful, but limited, because
funding is limited to short, well-defined time periods. The Coastal
NPS Program staff also noted that it is easier to obtain funding
when a resource is degraded than when it is threatened. Thus,
protecting water quality in the Lake Superior Basin, which has rela-
tively high water quality, is not a top priority despite some signifi-
cant threats. 349
The LARS and eLINK systems have provided Minnesota with a
foundation for measuring the participation and implementation of
a wide variety of projects implemented at the local level. But they
do not measure environmental results directly. BWSR interviewees
explained that, generally, the state lacks the money to demonstrate
progress towards water quality goals based on monitoring data. In-
stead, programs set land-use goals and targets, such as acres of wet-
lands to be restored or acres on which BMPs will be implemented.
BWSR staff explained that not even the extensive Minnesota River
Project could demonstrate water quality changes or reductions in
pollutant loading.350 Accountability is largely measured in terms of
changes in activities rather than changes in water quality.
3. Water Quality Measures
Nonpoint source programs or project results are often mea-
sured in limited ways. For example, BWSR tracked estimated soil
loss, sediment and phosphorus reductions resulting from local
nonpoint source projects through its old reporting system, LARS,
and will continue to do so with its new system, eLINK. These esti-
mates enable BWSR to estimate the environmental benefits of state
programs like RIM Reserve, CREP, and even certain section 319 or
CWP projects. But even eLINK and LARS must rely on estimated
environmental benefits.
Minnesota's nonpoint source programs generally do not have
environmental monitoring data to show comprehensive, statewide
environmental results.3 51 Some nonpoint source projects include
monitoring focused on a particular waterbody of interest and can
measure the effectiveness of that project in achieving its goals. For
example, a project to improve water quality around French Lake in
349. See Interview (une 24, 2004) (on file with authors) (discussing lack of
focus on protecting water quality).
350. See Interview (May 6, 2004) (on file with authors) (explaining that de-
monstrable changes in water quality are difficult to achieve).
351. See, e.g., Sigford, supra note 227 (stating Minnesota basin monitoring is
inconsistent and inadequate for measuring long term trends).
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Rice County, Minnesota through implementation of agricultural
BMPs and enrollment of lands in conservation easements included
a monitoring component that showed water quality (as measured
by clarity) in the lake increased from three to four-and-a-half feet
over the course of the project.35 2 Not all nonpoint source projects,
however, include such monitoring, and when they do, it is not al-
ways comparable to monitoring done for other projects. Thus,
such measures provide useful information for project managers
and local governments, but not for measuring the overall effective-
ness of the state programs.
The state's 2004 integrated section 305(b) report and section
303(d) list found that of the waters assessed, 94,542 acres of lakes
are impaired due to nutrients, 1824.66 river miles are impaired by
turbidity, 1591.62 river miles are impaired by pathogens and 808.32
river miles are impaired because of low dissolved oxygen.3 53 These
impairments are all potentially related to agricultural or silvicul-
tural nonpoint sources. Except for a large decline in impaired lake
acres, potential nonpoint source-related impairments have all in-
creased in the past two years. These impairments cannot be attrib-
uted solely to agricultural and silvicultural impacts however,
because pathogen, fecal coliform or nutrient-related impairments
could be the result of other sources. Furthermore, more streams,
rivers and lakes were monitored by the 2004 water quality report,
which may account for some of the increase.
MPCA's Lake Water Quality Assessment Program is an ongoing
assessment of 2235 lakes in Minnesota that began in 1987. The pro-
gram has generated an abundance of analysis about lake water qual-
ity in Minnesota, though it is based on limited monitoring data.
One report, which used ecoregion-based phosphorus criteria and
lake trophic status as a yardstick for measuring attainment of desig-
nated uses, found that the vast majority of lakes in the two agricul-
turally dominated ecoregions, 75% and 85% respectively, did not
meet aquatic recreation water quality standards.3 54 Conversely,
352. See MINN. POLLUTION CONTROL AGENCY, WATERSHED ACHIEVEMENTS:
2003 ANNUAL REPORT TO THE U.S. ENVIRONMENTAL PROTECTION AGENCY ON CLEAN
WATER Acr SECTION 319 AND CLEAN WATER PARTNERSHIP PROJECTS IN MINN. 48(Sept. 2003), available at http://www.pca.state.mn.us/publications/reports/wq-
cwp8-03.pdf (describing particular monitoring).
353. See MINN. POLLUTION CONTROL AGENCY, 2004 INTEGRATED REPORT: SUR-
FACE WATER SECTION 5 (Feb. 16, 2005), available at http://www.pca.state.mn.us/
publications/reports/305b-2004integratedswreport.pdf (referring to charts on re-
ported results in Minnesota).
354. See MINN. POLLUTION CONTROL AGENCY, MINN. LAKE WATER QUALITY As-
SESSMENT DATA: 2004 23 (Mar. 2004), available at http://www.pca.state.mn.us/
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over 80% of lakes in another ecoregion met their designated use
standards. The authors of this report attribute the lower water
quality in the agricultural regions to high phosphorus loading from
agricultural runoff and the shallowness of the regions' lakes, which
limits their capacity to assimilate phosphorus.355 A 2002 study, Shal-
low Lakes of Southwestern Minnesota: Status and Trend Summary for Se-
lected Lakes,356 examined lake water quality for selected lakes in two
ecoregions and found that most lakes lacked sufficient data to as-
sess trends in water quality over time. The few lakes that had suffi-
cient data showed great variability in water quality trends over
time. 357 Overall, the MPCA's Lake Water Quality Assessment Pro-
gram has shown there is not enough data to document water qual-
ity trends over time for most lakes, but the few lakes for which there
is data show mixed trends making it difficult to assess whether water
quality is improving or degrading over the long term. MPCA con-
ducted a detailed study of six representative streams in the North
Shore region and found that water quality in five of the six streams
has generally declined since the 1970s. 358
EQB reports on water quality in its Minnesota Milestones mea-
surement framework. The Minnesota Milestones data show an in-
crease in the percentage of monitored river miles suitable for
swimming from 39% in 1994 to 62% in 2000. These data also show,
however, a decrease in the percentage of monitored lakes suitable
for swimming from 79% in 1994 to 64% in 2000, and a decrease in
the percentage of monitored river miles suitable for aquatic life
from 73% in 1994 to 65% in 2000. 359 Moreover, the data reflect
more than nonpoint source impacts on water quality and cannot be
attributed solely to nonpoint sources. In its most recent biennial
report, EQB identified the improvement of monitoring and assess-
publications/reports/lake-wqadreport.pdf (citing one particular assessment of
lakes in Minnesota).
355. See id. at 19 (citing some water quality assessments).
356. See MINN. POLLUTION CONTROL AGENCY, SHALLOW LAKES OF SOUTHWEST-
ERN MINN. 8 (July 2003), available at http://www.pca.state.mn.us/publications/re-
ports/lakes-shallowlake-swmn.pdf (noting problems with alcohol and monitoring
data amounts).
357. See id. at 17.
358. See MINN. POLLUTION CONTROL AGENCY, AN ASSESSMENT OF REPRESENTA-
TIVE LAKE SUPERIOR BASIN TRIBUTARIES 2002 41-42 (Aug. 2003), available at http://
www.pca.state.mn.us/publications/reports/s-tributarystreamassessment-2002.pdf
(examining data on streams leading to Lake Superior).
359. See Minn. Milestones, http://server.admin.state.mn.us/mm/indicator.
html?Id=64&G=40 (last visited Feb. 15, 2005) (assessing habitability of Minnesota
lakes and rivers).
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ment of the state's waters as one of its five top priorities in coming
years. 360
Minnesota is required to conduct an assessment of nonpoint
source impacts on water quality. We examined all three nonpoint
source assessments conducted to date, one in 1988, another in
1994, and the most recent in 2000. The 1988 assessment report 36 1
evaluated at nonpoint source impacts on lakes, rivers and streams,
groundwater and wetlands using STORET, MPCA, MDA, MDH and
U.S. Geological Survey water quality data. An ecoregional ap-
proach was used to assess nonpoint source impacts to lakes. The
assessment showed that agriculture had a significant impact on
water quality, especially in southwestern Minnesota, and that agri-
cultural impacts on water quality were generally increasing in the
1970s and 1980s.
In 1994, MPCA analyzed water quality threats and impacts by
basin rather than ecoregion, making it difficult to compare the
1994 assessment to the 1988 assessment. 362 The 1994 assessment
showed that 90% of surveyed river miles were impaired or threat-
ened by agriculture; 64% of surveyed lake acres were impaired or
threatened by agriculture; 11% of surveyed river miles were im-
paired or threatened by silviculture; and 5% of surveyed lake acres
were impaired or threatened by silviculture.3 63 The assessment also
found that in the Minnesota River Basin, over 90% of lakes and
rivers were impaired or threatened by impairment as a result of ag-
riculture, with only a small percentage impaired or threatened by
silviculture. 364 In the Lake Superior Basin, agriculture posed little
or no threat to lake or river water quality while silviculture impaired
or threatened over 50% of rivers, but only a small percentage of
lakes.3 65 In summary, the 1994 assessment found that agricultural
and silvicultural nonpoint source threats and impacts on water
360. See MINN. Emr'L. QUALITY BD., MINN. WATER PRIORITIES 2003-2005 1
(Feb. 2003), available at http://www.eqb.state.mn.us/pdf/2003/BiennialWaterRe-
port2003.pdf (noting importance of clean water within state).
361. See MINN. POLLUTION CONTROL AGENCY, MINN. NONPOINT SOURCE POLLU-
TION AsSESSMENT REPORT (Sept. 26, 1988).
362. See MINN. POLLUTION CONTROL AGENCY, MINNESOTA'S NONPOINT SOURCE
MANAGEMENT PROGRAM 1994 CHAPTER 1: UPDATED NPS ASSESSMENT (1994) (stat-
ing MPCA method for analyzing water quality).
363. See id. at 1-15 (defining impaired or threatened on basis of water
quality).
364. See id. at 1-77, 1-78 (noting distinction between agriculture and silvi-
culture).
365. See id. at 1-47, 1-48 (stressing silviculture increased impact on Lake Supe-
rior Basin).
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quality were still significant, and that agricultural impacts were par-
ticularly important.
The 2000 Nonpoint Source Assessment Report,366 like the 1994 as-
sessment, used the basin framework to analyze water quality. Many
of the eighty monitoring sites showed decreasing long-term trends
in biochemical oxygen demand, total suspended solids, phos-
phorus, ammonia and fecal coliform. But most monitoring sites
also showed increasing trends in nitrates and nitrites, pollutants as-
sociated with agricultural fertilizers. 3 67 The assessment suggests
that these long-term river and stream water quality trends reflect
improvements in municipal and industrial point source pollution
control, but continuing nonpoint source problems. 368
V. MARYLAND NONPOINT PROGRAMS
A. Overview
1. Resource Context
More than ninety percent of Maryland's rivers and streams
drain into the Chesapeake Bay, the region's defining hydrological
feature and the nation's largest estuary. 369 The Bay is classified as
"impaired" under the Clean Water Act due to excessive levels of
sediments, nutrients and other pollutants. 3 70 Maryland's most per-
vasive water pollution problems are accumulation of nutrients in
estuaries and lakes.3 71 Thirty-three percent of the state's area
366. See MPCA PROGRAM PLAN, supra note 193, available at http://www.pca.
state.mn.us/water/nonpoint/mplan.html (establishing starting point for data).
367. See id. at 1-19 (noting difference between nitrates and nitrites).
368. See id. at 1-15, 1-16 (explaining groundwater quality data were not
presented in 2000 assessment report which references 1998 publication by Ground
Water Monitoring and Assessment Program, finding just over 3% of all wells sam-
pled exceeded health-based standards for nitrate); see also MINN. POLLUTION CON-
TROL AGENCY, BASELINE WATER QUALIrY OF MINNESOTA'S PRINCIPAL AQUIFERS, PART
III: RESULTS 41 (Mar. 1998), available at http://www.pca.state.mn.us/water/
groundwater/gwmap/gwbaselinerpt.html (noting correlation between nitrates
and nonpoint source pollution).
369. See MD. DEP'T OF NATURAL RES., MARYLAND'S NONPOINT SOURCE MANAGE-
MENT PLAN, Ch. 2 (1999) available at http://www.dnr.state.md.us/bay/czm/nps/
plans/chapter_2.html [hereinafter 1999 MDNR NONPOINT SOURCE PLAN], (noting
that majority of Maryland's waterways drain into Chesapeake Bay).
370. See U.S. GEOLOGICAL SURVEY, USGS Chesapeake Bay Activities (Feb 9, 2005),
available at http://chesapeake.usgs.gov/overview.html (citing CWA definition of
improved).
371. See 1999 MDNR NONPOINT SOURCE PLAN, supra note 369 (noting Mary-
land's pervasive pollution problems).
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(2,077,630 acres) is used for agriculture.3 72 Major operations in-
clude corn, soybeans, hay, wheat and extensive poultry, dairy and
livestock operations. 373 Forty-three percent (2,709,062 acres) of
Maryland is forested3 74 and silvicultural operations are concen-
trated in western and eastern counties. 375
2. Agencies Responsible for Nonpoint Programs
The Maryland Department of Natural Resources (MDNR)
oversees Maryland's Chesapeake Bay Program, nonpoint source
program, coastal management program, public lands, wildlife,
plants and fisheries and provides technical assistance and education
services to the public.3 76 MDNR's Forest Service is responsible for
protecting Maryland's forests and oversees Maryland's twenty-four
local forestry district boards. 377 The Maryland Department of the
Environment (MDE) is a regulatory agency responsible for environ-
mental enforcement as well as planning and research relevant to
the protection of Maryland's waters.378 MDE administers the state's
TMDL and Non-Tidal Wetlands Protection Programs. MDE also
regulates compliance with sediment and erosion control plans, and
has enforcement responsibility for any nonpoint discharges that im-
pair water quality. The Maryland Department of Agriculture
(MdDA) conducts regulatory, assistance and educational activi-
ties.3 79 MdDA administers Maryland's mandatory Nutrient Manage-
372. See MD. DEP'T OF AGmc., STATE'S LARGEST COMMERCIAL INDUSTRY, availa-
ble at http://www.mda.state.md.us/geninfo/aginfo.htm#largest (last visited Sept.
20, 2004) (acknowledging area of state used for agriculture).
373. See MD. STATE ARCHIVES, MARYLAND AT A GLANCE: AGRICULTURE: CROPS
Uan. 28, 2005), available at http://www.mdarchives.state.md.us/msa/mdmanual/
01glance/html/agri.html#crops (highlighting Maryland's major agricultural
operations).
374. See MD. DEP'T OF NATURAL RES., FOREST FACTS OF MARYLAND, available at
http://www.dnr.state.md.us/forests/forester/mdfacts.html (last updated May 17,
2004) (noting extent of Maryland's forest coverage).
375. See MD. DEP'T OF NATURAL RES., THE IMPORTANCE OF MARYLAND'S FOREST:
YESTERDAY, TODAY AND TOMORROw 6 (Sept. 2003), http://www.dnr.state.md.us/
forests/download/forestsytt.pdf (stating location of Maryland's silvicultural
operations).
376. See MD. DEPT. OF NATURAL RESOURCES, WHAT'S DNR, http://www.dnr.
state.md.us/whatsdnr.asp (Jan. 7, 2005) (describing responsibilities of Maryland
Department of Natural Resources).
377. See MD. DEP'T OF NATURAL RES., FOREST SERVICE MISSION, VISION AND
GOALS, available at http://www.dnr.state.md.us/forests/mission.html (Nov. 25,
2003) (noting responsibility of MDNR's forest service).
378. See MD. DEP'T OF THE ENV'T, ABOUT MDE, available at http://www.
mde.state.md.us/AboutMDE/index.asp (last visited Feb. 16, 2005) (noting role of
MDE).
379. See MD. DEP'T OF AGRIC., VISION AND MISSION STATEMENT, available at
http://www.mda.state.md.us/about-mda/visionmission statement.php (last vis-
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ment program and Maryland's Agricultural Cost-Share Program
(MACS). Maryland's soil conservation districts are supervised by
MdDA's Soil Conservation Committee. The Maryland Cooperative
Extension (MCE) is administered within the University of Mary-
land's College of Agriculture and Natural Resources, and assists
farmers in planning to reduce pollution by more effectively manag-
ing nutrients applied to cropland.3 80
B. Overarching Programs
1. Chesapeake Bay Program
Maryland operates its nonpoint programs within the context of
an overarching concern for the health of the Chesapeake Bay.
The multi-state Chesapeake Bay Program (CBP) was established in
1983 with the signing of the first Chesapeake Bay Agreement (Ches-
apeake 2000), a commitment by Maryland, Pennsylvania, Virginia,
the District of Columbia, EPA and the Chesapeake Bay Commis-
sion, a tri-state legislative body, to improve the declining
waterbody.381 The signatories charged the multi-state Chesapeake
Executive Council with managing this task and created an Imple-
mentation Committee whose members, representatives of relevant
state and federal resource agencies, would coordinate on technical
issues and develop management plans. Subcommittees, advisory
committees and steering committees devoted to water quality and
budget issues support the multi-state effort.382
The 1983 agreement was the first of four. In 1987, the parties
signed a new agreement that set specific goals, including pledges to
reduce the levels of nonpoint sources of pollution; reduce phos-
phorus and nitrogen loads in the Bay by forty percent by 2000, with
1985 as the base year; reduce sedimentation by strengthening ex-
isting regulations; and goals concerning growth and development,
ited Feb. 16, 2005) (discussing MDE's specific activities). Note that the Maryland
Department of Agriculture is referred to as MdDA instead of MDA for clarity in
this article.
380. See UNIV. OF MD. COLL. OF AGic. AND NATURAL RES., ABOUT MARYLAND
COOPERATIVE EXTENSION (Apr. 23, 2004), available at http://www.agnr.umd.edu/
MCE/About (explaining administration and responsibilities of Maryland Coopera-
tive Extension).
381. See CHESAPEAKE BAY PROGRAM, 1983 Chesapeake Bay Agreement (Dec. 9,
1983), available at http://www.chesapeakebay. net/ pubs/ 1983ChesapeakeBay
Agreement.pdf (stating reason for establishment of Chesapeake Bay Program).
382. See CHESAPEAKE BAY PROGRAM, Committee Activities Information (July 25,
2002), available at http://www.chesapeakebay.net/committee.htm (illustrating
committee support).
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education, public access, and governance.3 8 3 In 1992, the signato-
ries amended the prior agreement to reaffirm their commitment to
the forty percent nutrient reduction goal, to set specific nutrient
reduction goals for the Bay's major tributaries and to keep nutri-
ents in the Bay at or below the level they were expected to reach in
2000.384
In 2000, the signatories acknowledged that they had not
achieved the forty percent reduction goal, and, in the Chesapeake
Bay 2000 Agreement (Chesapeake 2000), specified more than one
hundred new commitments organized in five focus areas: protect-
ing and restoring the Bay's living resources, protecting and restor-
ing vital habitats, improving water quality, managing lands soundly
and engaging individuals and local communities. Many commit-
ments are specific, such as "by 2002, ensure that measures are in
place to meet our riparian forest buffer restoration goal of 2,010
miles by 2010" and by 2003, establish a new goal to expand buffer
mileage, as well as provide technical and financial assistance to local
governments to plan for or revise plans, ordinances and subdivision
regulations to provide for the conservation and sustainable use of
the forest and agricultural lands. Most relevant to nonpoint pollu-
tion was the signatories' commitment to achieve and maintain the
forty percent nutrient reduction goal by 2010 and correct nutrient
and sediment-related problems in the Chesapeake Bay and its tidal
tributaries sufficiently to remove the Bay and the tidal portions of
its tributaries from the Clean Water Act's list of impaired waters,
thereby avoiding a requirement to develop a TMDL for nutrients
and/or sediments in the waterbody.385
In order to implement Chesapeake 2000, the signatory states
planned to use tributary strategies, sets of tributary-specific nutrient
reduction targets and plans, to reduce the flow of nutrients to the
Bay sufficiently to reach the percentage goal. A tributary strategies
program had existed in Maryland since 1995, but it had not been
specifically charged with achieving specific, quantifiable nutrient
load reductions. 386 Yet, the 2000 agreement specified that states
383. See CHESAPEAKE BAY PROGRAM, 1987 Chesapeake Bay Agreement (Dec. 15,
1987), available at http://www. chesapeakebay. net / pubs/ 1987ChesapeakeBay
Agreement. pdf (utilizing 1985 as base year).
384. See CHESAPEAKE BAY PROGRAM, Chesapeake Bay Agreement: 1992 Amendments
(Aug. 12, 1992), available at http://www.chesapeakebay.net/pubs/1992Chesa-
peakeBayAmendments.pdf (noting reaffirmed 1992 goals).
385. See CHESAPEAKE BAY PROGRAM, 2000 Chesapeake Bay Agreement (June 28,
2000), available at http://www.chesapeakebay.net/agreement.htm (noting that
commitment included Chesapeake Bay's tidal tributaries).
386. See Interview (June 28, 2004) (on file with authors).
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should set tributary nutrient load reductions in 2001, begin to im-
plement revised tributary strategies by the end of 2002 and com-
plete and implement water quality standards by 2003.387 Maryland
has completed strategies for its ten major tributaries and their wa-
tersheds which specify sediment load allocations and sediment re-
duction goals. They also specify nitrogen and phosphorus caps and
strategies for achieving these levels. 388 In many cases, meeting the
sediment and nutrient targets by 2010 will require agricultural and
forest producers to make dramatic changes in their management
and harvest practices. 389
The former director of EPA's Chesapeake Bay Program ob-
served that the CBP is an important influence on Maryland's
nonpoint pollution-related objectives. Those objectives, he noted,
are invariably linked to CBP commitments.3 90 MDNR hosts a web-
site that lists all the state's CBP commitments, the strategies and
programs being used to address them and a percentage rating for
Maryland's progress toward each commitment. Some, but not all,
commitments have associated statistics that suggest how the per-
centages were developed.3 9' Progress on many of the state's objec-
tives is measured using predicted pollution control efficiencies
calculated by using the Chesapeake Bay Program Watershed Model.
The model uses available scientific data to associate certain levels of
nutrient reduction or water quality change with best management
or conservation practices. Maryland uses it to determine the steps
it should take to reach nutrient or other Bay goals.392
2. Maryland Nonpoint Source Program
Maryland's Nonpoint Source Program is part of MDNR's
Watershed Services Unit, which has a staff of five and is partly
funded by federal monies allocated under section 319.39 3 The
state's Chesapeake 2000 commitments have caused the program to
do more geographic targeting of watersheds and to focus on reduc-
387. See CHESAPEAKE BAY PROGRAM supra note 385 (describing responsibilities
enumerated in 2000 agreement).
388. See Interview (June 28, 2004) (on file with authors).
389. See Interview (Aug. 2, 2004) (on file with authors).
390. See Interview (July 14, 2004) (on file with authors).
391. See MD. DEP'T OF NATURAL RES., CHESAPEAKE 2000: THE RENEWED BAY
AGREEMENT, available at http://dnrweb.dnr.state.md.us/bay/res-protect/c2k/pro-
gress.asp (Feb. 16. 2005) (assigning zero percent progress rating to forty percent
nutrient goal).
392. See Interviews (July 13, 2004 and July 14, 2004) (on file with authors).
393. See Interview (July 13, 2004) (on file with authors).
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ing nutrient and sediment loads.3 94 The program is combined with
the coastal zone nonpoint program. Approved in 1999, the coastal
nonpoint program has a goal to implement all nonpoint source
management measures in Maryland's coastal zone by 2012.39 5
Maryland's program annually allocates section 319(h) grant
monies to conservation districts, municipalities, local governments,
state agencies and universities proposing projects in priority resto-
ration and protection watersheds identified in the state's 1998 Uni-
fied Watershed Assessment (UWA) process. Projects can include
stream restoration, pollution prevention, funding of agricultural
BMPs not covered by other cost-share programs, riparian buffer es-
tablishment, wetland creation and restoration, installation of inno-
vative pollution-control technologies and other activities. 396
Approximately eighty percent of section 319(h) funds are used for
on-the-ground improvements, while twenty percent are used for
program management, planning and technical assistance.
The state's grant recipient selection process gives first priority
to projects within UWA priority watersheds that have a direct rela-
tionship to a drafted or completed watershed plan incorporating a
draft or completed TMDL, and second priority to projects directly
related to other watershed plans.397 The program's 2002 annual
report lists a variety of factors the program considered when select-
ing projects, such as their attention to locally defined geographic
priorities at scales smaller than the 138 watersheds evaluated in the
UWA and its partnership with Chesapeake Bay Program Tributary
Teams or the Maryland Coastal Bays Program (if appropriate) .398
Proposals are reviewed and ranked by the NPS steering committee,
394. See id.
395. See MD. DEP'T OF NATURAL RES., MARYLAND'S NONPOINT SOURCE MANAGE-
MENT PLAN Ch. 1 (1999), available at http://www.dnr.state.md.us/bay/czm/nps/
plans/chapter l.html (noting coastal zone nonpoint program joined state's pro-
gram by implementing economically achievable management measures).
396. See MD. DEP'T OF NATURAL RES., STATE OF MARYLAND NONPOINT SOURCE
FUNDING REQUEST FOR PROPOSALS 10 (Aug. 12, 2003), available at http://www.dnr.
state.md.us/bay/czm/nps/rfps/nps-incr-rfp_2004.html (requiring all projects
match forty percent of total project cost).
397. See MD. DEP'T OF NATURAL REs., 2003 NONPOINT SOURCE PROGRAM AN-
NUAL REPORT 8, 9 (2004), available at http://www.dnr.state.md.us/bay/czm/nps/
publications/2003_annual-report.pdf [hereinafter 2003 MDNR NONPOINT SOURCE
ANNUAL REPORT] (explaining goals and challenges of nonpoint-source program
process).
398. See MD. DEP'T OF NATURAL RES., 2002 NONPOINT SOURCE PROGRAM AN-
NUAL REPORT 8 (2003), available at http://www.dnr.state.md.us/bay/czm/nps/
publications/2002%2OAnnual%20Report.pdf (noting first and second priority
criteria).
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an interagency review committee.3 9 9 The program sponsors ap-
proximately twenty to twenty-five projects per year.40 0
Over the period 1994 to 1998, the agencies previously responsi-
ble for the program (then MDE and MdDA) received $1.5 to $1.8
million per year. MDNR has received $3 million per year since FY
1999.401 Projects receiving section 319(h) funds are required to re-
port measurable environmental results to MDNR, which reports
these results to EPA.40 2 Since 1991, Maryland has used section
319(h) funds to finance a continuing effort to analyze and track
sources of nonpoint source pollution and estimated reductions as-
sociated with BMPs. This funding allows MDNR to document BMP
implementation statewide from 1985 to the present day.40 3
Maryland established the Watershed Restoration Action Strategy In-
itiative and Partnership (NRAS) Program in 1998 in response to the
federal CWAP. CWAP required states to develop UJWAs and associ-
ated restoration priorities, and then develop restoration action
strategies for the watersheds most in need of restoration, identify-
ing the most important causes of water pollution, the actions neces-
sary to address these problems and milestones by which to measure
progress. 40 4 Starting in 1999, five WRAS projects have been funded
per year. Maryland's UWA process identified fifty-eight watersheds
with the greatest need for restoration. When selecting projects for
funding, the WRAS program gives priority to projects proposed in
those fifty-eight watersheds and in watersheds associated with im-
399. See id. at 7 (explaining criteria and review of project selection process).
400. See MD. DEP'T OF NATURAL RES., STATE WIDE SECTION 319 FUNDED
PROJECTS BY FISCAL YEAR, available at http://www.dnr.state.md.us/bay/czm/nps/
projects/projectsy.html (last visited Feb. 16, 2005) (noting purpose and activities
of nonpoint source management program).
401. See U.S. ENVIRONMENTAL PROTECTION AGENCY, SECTION 319 GRANTS RE-
PORTING AND TRACKING SYSTEM, available at https://161.80.200.97/grts/grts-web.nsf
(last visited Aug. 21, 2003). User identification and password required.
402. See MD. DEP'T OF NATURAL RES., STATE OF MARYLAND NONPOINT SOURCE
FUNDING REQUEST FOR PROPOSALS 8 (Aug. 12, 2003), available at http://www.
dnr.state.md.us/bay/czm/nps/rfps/nps-incrrfp_2004.pdf (noting § 319(h) pro-
ject activities and deliverables).
403. See MD. DEP'T OF NATURAL RES., STATEWIDE SECTION 319 PROJECTS FOR FY
1998, available at http://www.dnr.state.md.us/bay/czm/nps/projects/pro98sum-
maries.htm#analyzing (last visited Apr. 15, 2002) (noting how projects produced
summaries of loads and load reductions for various BMP implementation
scenarios).
404. See MD. DEP'T OF THE ENV'T, MARYLAND'S WATERSHED RESTORATION Ac.
TION STRATEGY INITIATIVE, http://www.dnr.state.md.us/bay/czm/nps/ras.html
(last visited Feb. 16, 2005) (describing goals of Maryland's clean water action
plan).
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paired waterbodies on the state's Clean Water Act section 303(d)
list.405
Projects selected for WRAS support must have specific, measur-
able and quantifiable goals. However, MDNR does not actively
monitor a jurisdiction's achievement of these goals beyond the de-
partment's two-year project involvement. 40 6 The WRAS Program
seeks to create fifty WRAS plans by 2010; thirty-five WRAS projects
have been developed or are currently in development. 40 7 Maryland
hopes that by achieving the fifty-plan goal and supplementing the
WRAS Program with other local watershed planning processes, it
will create approximately eighty-five watershed plans, thus, meeting
Maryland's portion of the Chesapeake Bay commitment to develop
and implement, by 2010, locally supported watershed plans cover-
ing approximately two-thirds of the Bay watershed.408 The state's
nonpoint pollution program's 2003 annual report describes the
WRAS Program as its signature effort and details the program's his-
tory and achievements. 40 9
Maryland's 1999 Nonpoint Management Plan defines seven
state goals concerning nonpoint pollution management: (1) meet
one hundred percent of designated uses in all waters of the state;
(2) ensure adequate protection and restoration of Maryland's wet-
land resources; (3) protect and maintain Maryland's natural re-
source land base and encourage smart growth; (4) prevent
degradation of tidal aquatic systems and restore impaired systems;
(5) prevent non-tidal aquatic system degradation, fragmentation, or
isolation and restore impaired systems; (6) promote pollution pre-
405. See MD. DEP'T OF NATURAL RES., MARYLAND DNR's 2004 WATERSHED
RESTORATION ACTION STRATEGY REQUESTS FOR PARTNERSHIPS 6-7 (Feb. 16, 2005)
available at http://www.dnr.state.md.us/watersheds/wras/wrasrfp.pdf (noting re-
quirements for watersheds to qualify for WRAS).
406. See Interview (July 13, 2004) (on file with authors).
407. See MD. DEP'T OF NATURAL RES., WATERSHED RESTORATION ACTION STRAT-
EGIES, available at http://www.dnr.state.md.us/watersheds/wras (last visited Apr.
16, 2004) (citing director's expression of DNR's commitment to developing its
watershed restoration strategies with local governments).
408. See MD. DEP'T OF NATURAL REs., MARYLAND'S NONPOINT SOURCE POLLU-
TION PREVENTION PROGRAMS (June 15, 2002), available at http://www.dnr.state.md.
us/bay/czm/nps/whatisnps.html (noting watershed planning and commitments
for Chesapeake Bay).
409. See MD. DEP'T OF NATURAL RES., 2003 NONPOINT SOURCE PROGRAM AN-
NUAL REPORT 16-19 (2004), available at http://www.dnr.state.md.us/bay/czm/
nps/publications/2003_annual-report.pdf (explaining 2003 program accomplish-
ments for WRAS program).
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vention; and (7) assure the efficient and effective operation of the
state's environmental programs. 410
The plan describes draft "benchmarks" associated with each
goal, such as "continu[ing] efforts to achieve and maintain the 40%
nutrient reduction goal agreed to in 1987" and "by 2010, cor-
rect[ing] all sediment-related problems in the Chesapeake Bay and
the tidal portion of its tributaries sufficient to remove the Bay and
the tidal portions of its tributaries from the list of impaired waters
under the Clean Water Act.' 411 These familiar objectives relate to
the state's CBP commitments and the plan itself notes that the mea-
sures were developed in partnership with the CBP. Some finalized
benchmarks described in the plan apply specifically to agricultural
and silvicultural activities. These include "[b]y 2000, implement
nutrient management plans for 1.285 million acres" and "[b]y 2010
re-establish 600 miles of forest buffer, or 43 miles per year," and
determine the potential to significantly expand this goal.41 2 The
plan also notes how progress toward goals and their associated
benchmarks will be monitored and where and how results data will
be reported. 413 With respect to agricultural programs affecting
nonpoint pollution, the plan gives monitoring and reporting data
specific to programs and agencies, notes that the information is
also adapted for partitioning by the ten tributary strategy water-
sheds and provides that "[n]utrient management plans are pres-
ently tracked by number and acres by county in accordance with
reports filed annually by licensed nutrient management
consultants. ' 4 14
3. Tributary Strategies and Teams
The Tributary Strategies and Teams Program was established
by the Maryland governor in 1995 as a way to translate CBP goals
into on-the-ground change. Ten teams of Bay stakeholders, includ-
ing agricultural and business interests, environmental advocates
and state and federal government regulators, cooperatively address
410. See MD. DEP'T OF NATURAL RES., MARYLAND'S NONPOINT SOURCE
MANAGEMENT PLAN Ch. 1, available at, http://www.dnr.state.md.us/bay/czm/nps/
plans/chapterl.html (last visited Nov. 1, 2005) (citing major goals and
benchmarks of Maryland's nonpoint source pollution control program).
411. Id. (describing benchmarks established to meet one hundred percent of
designated uses of all waters of state).
412. See id. (describing benchmarks established to meet one hundred percent
of designated uses of all waters of state).
413. See id. (explaining nonpoint source program's analysis of results).
414. Id. (explaining activities to ensure implementation of agricultural man-
agement measures).
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water quality issues affecting Maryland's ten tributaries/watershed
regions and ultimately the Chesapeake Bay. The governor appoints
team members who meet on a monthly basis to be advisors on wa-
tershed and tributary issues.
Historically, the teams built support and momentum for volun-
tary nonpoint pollution control activities. The program's manager
characterized the teams as venues for consensus building, planning,
education and networking between groups that often find little
common ground (such as farmers and state agency regulators) .415
A process that began in April 2003 marked a turning point in the
way the teams set and pursue goals. Previously, teams had relatively
general goals, such as improving water quality in their watershed or
building acceptance of particular BMPs. Now, as a result of a state-
level analysis that concluded that the teams' actions were insuffi-
cient to lead to achievement of Chesapeake 2000 goals by 2010, the
teams have specific targets for nutrient and sediment loading and
other pollutants (based on Bay model calculations), and detailed
strategies for meeting the targets. For example, teams must now
ensure that "100 percent of all farms will implement nutrient man-
agement plans" and that "developing agricultural technologies such
as variable rate fertilizer application will be implemented on
300,000 acres. ' 4 16 The deadline for strategy completion was De-
cember 2004.417
The development of these goals and their associated tributary
strategies was contentious.418 The state initially asked the teams to
develop strategies to help Maryland meet the nutrient loading goals
specified by the Chesapeake 2000 agreement. The program's man-
ager noted, however, that without exception, when the strategies
the teams developed in August 2003 were run through the Bay
model, the resulting nutrient reductions were not large enough to
allow the state to meet its commitments by the deadline. In many
cases, the actions the team members considered feasible would only
have put the state halfway toward achieving the Chesapeake 2000
415. See Interview (June 28, 2004) (on file with authors) (characterizing teams
in positive light).
416. MD. DEP'T OF NATURAL RES., 2004 TRIBUTARY STRATEGY EXECUTIVE SUM-
MARY 2-3 (Apr. 2004), available at http://www.dnr.state.md.us/bay/tribstrat/execu-
tivesummary.pdf (describing agricultural strategy examples of Maryland's
Tributory Strategy).
417. See Press Release, Md. Dep't of Natural Res., Maryland Releases Tributary
Strategy to Restore Chesapeake Bay (Apr. 30, 2004), http://www.dnr.state.md.us/
dnrnews/pressrelease2004/043004a.html (citing project goals and stages for Mary-
land's Tributary Strategy).
418. See Interview (June 28, 2004) (on file with authors) (noting contention).
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goals. In response, the governor's Bay Cabinet, which includes the
highest-level officials from state agencies, redrafted the strategies so
that they would effect the appropriate nutrient reductions, and
charged the teams with implementing the new strategies.419 The
teams have been told that they must implement the BMPs they pro-
posed everywhere in the watershed and then make other major be-
havioral changes. The new goals and strategies are perceived as
particularly difficult because they are not established based on what
stakeholders believe is achievable, but rather, have been set based
on what the Bay model recommends. They are standards-based
goals rather than process-based goals. The program's main chal-
lenge is to bring stakeholders back to the table-it has even hired
third-party mediators to accomplish this-and convince them to
discuss how to implement the new strategies. 420
4. Total Maximum Daily Loads
MDE is responsible for the state's TMDL program. MDE con-
sults with representatives from other state agencies when develop-
ing the list of waterbodies potentially subject to TMDL
development. Maryland's draft 2004 section 303 (d) list of impaired
waters identifies 659 impairments of lakes and streams; these list-
ings may require TMDL development. 421 Of the impairments iden-
tified in the 2004 list, 21 are related to toxics, 99 are associated with
sediments, 10 are related to pH, 35 are associated with metals, 296
are related to biological pollutants and 102 are associated with bac-
teria. The state's section 303(d) listing team estimates that
nonpoint pollution is "a major contributor to approximately 90 per-
cent of the listings."422
When the state develops a TMDL for a waterbody contami-
nated with nonpoint pollutants, it must create an implementation
plan that prescribes BMPs for reducing the pollutants to specified
levels. The state then assigns responsibility for BMP implementa-
419. See Interview (June 28, 2004) (on file with authors) (describing redraft of
strategies).
420. See Interviews (June 28, 2004 and Aug. 2, 2004) (on file with authors)
(highlighting role of mediators in involving stakeholders).
421. See E-mail from employee, Md. Dep't of the Env't (Sept. 16, 2004) (on
file with authors). Multiple impairments often affect a given water body, thus, the
2002 list cited 133 impaired water bodies and 529 impairments; see also MD. DEP'T
OF THE ENV'T, TMDL, http://www.mde.state.md.us/Programs/WaterPrograms/
TMDL/index.asp (last visited Feb. 16, 2005) thereinafter TMDL] (explaining
when waterbodies require TMDLs).
422. See E-mail from employee, Md. Dep't of the Env't (Sept. 16, 2004) (on
file with authors) (recognizing role of nonpoint pollution in listings).
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tion to area sources of nonpoint pollution, providing "[a] reasona-
ble assurance that the controls will be implemented and
maintained, or [a] n effective monitoring program to demonstrate
that nonpoint source reductions are taking place. '423
The management plan states that "the existing Tributary Strat-
egy tracking framework will provide a solid foundation for tracking
nutrient TMDL implementation. In addition, MDE is evaluating
the role local governments can play in tracking TMDL implementa-
tion."4 24 The MDNR manager of the state's Tributary Strategies
and Teams Program noted that there is coordination between the
two programs.425 MDE has a variety of departmental objectives and
performance measures associated with TMDL programs. The de-
partment seeks to "complete 100 percent of TMDL development
requirements by 2008 . . . and incorporate approved TMDLs into
the permits in the targeted impaired watershed" and assess its pro-
gress toward this goal.4 2 6 It also aims to, "[b]y 2010, have no net
increases in impairments for designated uses based on the section
303(d) list," and measures achievement of this goal by annually
tracking the total number of waterbodies impaired by a variety of
pollutants, including nutrients, sediment, low dissolved oxygen and
pH. 4
27
5. Chesapeake Bay Critical Area Law
Maryland's Chesapeake Bay Critical Area Law, 4 2 8 enacted in
1984, applies to activities in proximity to the state's tidal wetlands
and waters. The law seeks, among other goals, to "[m] inimize ad-
verse impacts on water quality that result from pollutants that are
discharged from structures or conveyances or that have run off
from surrounding lands."429 The 2002 Atlantic Coastal Bays Protec-
tion Act extended the Critical Area Law's provisions to the Mary-
423. See TMDL, supra note 421 (explaining key components of TMDL
documentation).
424. Id. (noting MDE is proposing updates to Maryland's Clean Water Act).
425. See Interview (June 28, 2004) (on file with authors).
426. See MD. DEP'T OF BUDGET AND MGMT., FxscAL YEAR 2004 OPERATING
BUDGET DETAIL, available at http://www.dbm.maryland.gov/dbm-publishing/pub-
lic content/dbm-taxonomy/budget/publications/operating-budgetbook/toc
fy2004_operating-budget_detail.html (last visited Feb. 16, 2005) [hereinafter 2004
OPERATING BUDGET DETAIL] (stating goals regarding TMDL development).
427. See id. (stating goals regarding impairments in designated uses).
428. See MD. CODE ANN., NATURAL REs. §§ 8-1801 to 8-1817 (West 2005).
429. See Critical Area Commission for the Chesapeake and Atlantic Coastal Bays,
http://www.dnr.state.md.us/criticalarea (last visited Feb. 17, 2004) (describing
purpose of Critical Area Act's passage in 1984).
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land's coastal bays and non-tidal streams. 430 Generally, the Acts
limit agricultural, silvicultural and development activities in the first
one thousand feet of land proximate to the waters.
Local jurisdictions are responsible for creating local programs
to implement the laws. A statewide, twenty-nine member Critical
Area Commission reviews and approves all changes to county and
municipal critical area programs and state or local agency actions
that affect lands within critical areas. The Commission also pro-
vides technical support to local jurisdictions, promotes water quality
and habitat protection and sets and tracks progress toward goals
associated with the laws. 43 1 The law's implementing regulations
recognize agricultural activities as a "protective land use," and in-
struct local jurisdictions to "assure that agricultural lands are identi-
fied and that programs are established for the Critical Area to
maintain, where appropriate, agricultural lands in agricultural use,
to the greatest extent possible." 432 Local regulations must assure
that new agricultural lands are not created in critical areas if their
creation will adversely affect wetlands, water quality or habitat or
involve clearing of natural vegetation and certain forest types.4 33
All agricultural operations in critical areas must have approved soil
conservation and water quality plans. Agricultural activities are only
permitted if they use BMPs for control of nutrients, animal wastes,
pesticides and sediment runoff.4 34
C. Agricultural Programs
1. Water Quality Improvement Act
MdDA established a voluntary nutrient management program
in 1989 in cooperation with MCE. The program's development was
prompted by the CBP goal of forty percent nutrient reduction in
the Bay by 2000, as articulated in the 1987 Bay Agreement. MdDA
and its partners trained state employees as nutrient management
consultants who would help farmers prepare management plans
430. See The Coastal Bays of Mayland's Eastern Shore Catch up with Chesapeake
Bay, COASTLINES NEWSLETTER 19 (Md. Dep't of Natural Res.) Aug. 2002, available at
http://www.epa.gov/owow/estuaries/coastlines/02aug.pdf [hereinafter COAST-
LINES NEWSLETTER] (describing purpose of Atlantic Coastal Bays Protection Act).
431. See 2004 OPERATING BUDGET DETAIL, supra note 426 (stating duties of
commission).
432. MD. CODE ANN., NATURAL REs. § 8-1808(d) (recognizing agricultural ac-
tivities must be protected).
433. See id. (noting importance of agricultural activities in balance with natu-
ral habitats and other critical areas).
434. See id. (highlighting that BMP focus is on minimizing adverse impact of
human activities in critical area).
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that focused on nitrogen. Initially, MdDA trained ten consultants
in the state's priority areas. It soon realized, however, that more
consultants would be necessary to reach sufficient farmers to
achieve the CBP goal, and thus, MdDA developed a training and
certification program for private-sector nutrient management con-
sultants. 43 5 The first certification exam was given in 1993, and by
1997, the state had trained 393 private nutrient management con-
sultants. 4 36 In 1998, the state estimated that more than 900,000
acres of cropland were under voluntary nutrient management
plans.43 7
Nonetheless, an agricultural expert with the University of Ma-
ryland noted that Maryland's early emphasis on education, training
and assistance as mechanisms for controlling nutrient pollution
may have created unrealistic expectations among the state's farm-
ers, convincing them that controlling nonpoint pollution in the Bay
and elsewhere would not require the "bold actions," such as whole-
sale changes in farming practices, that some experts today argue
are necessary to achieve CBP goals. 438 In fact, though Maryland's
voluntary nutrient management program reportedly reached sev-
enty percent farmer participation, it did not avert a public health
crisis in 1997 that caused state lawmakers to adopt regulatory nutri-
ent controls.43 9
The Maryland General Assembly passed the Water Quality Im-
provement Act (WQIA) in 1998 in response to public concern fol-
lowing a 1997 outbreak of Pfiesteria piscicida in Maryland waters. 440
Chesapeake Bay tributaries suffered massive fish die-offs. Addition-
ally, a toxin released by the dinoflagellate, found in nutrient-laden,
oxygen-depleted waters, was linked to significant human health im-
435. See Interview (July 13, 2004) (on file with authors).
436. See UNIV. OF MD. COLL. OF AGRIc. AND NATURAL RES., MARYLAND NUTRI-
ENT MANAGEMENT PROGRAM 1997 ANNUAL REPORT (1998), available at http://www.
agnr.umd.edu/unn446/AnnRep.html (highlighting program's great success in
training).
437. See DEP'T OF LEGISLATIVE SERVICES, MD. GEN. ASSEMBLY, FISCAL NOTE: SB
658, NUTRIENT MANAGEMENT PRACTICES IMPROVEMENT ACT OF 1998 (Feb. 11, 1998)
[hereinafter SB 658] http://mlis.state.md.us/1998rs/fnotes/bil-0008/sbO658.rtf
(describing success of voluntary program of farmers participating in nutrient man-
agement strategies).
438. See Interview (Aug. 2, 2004) (on file with authors) (noting some experts
argue actions, such as wholesale changes, are necessary to achieve CBP goals).
439. See Interview (July 12, 2004) (on file with authors) (noting voluntary pro-
gram was not enough to completely avoid public health crisis).
440. See MD. CODE ANN., AGRIC. §§ 8-801 to 8-807 (West 2005) (noting re-
quirements of nutrient management plan).
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pacts, including memory loss, nausea, chronic fatigue and disorien-
tation suffered by Bay fisherman and others. 441
WQIA is best known for establishing a regulatory nutrient man-
agement program in Maryland, although it required or prompted
the development of several other programs. WQA requires all ag-
ricultural operations with gross annual income of more than $2500
or with eight or more animal units to prepare and implement con-
sultant-approved nutrient management plans for nitrogen and
phosphorus. 442 Plans must be designed to manage the amount,
placement, timing and application of animal waste, fertilizer,
sludge or other plant nutrients;443 provide for the identification,
management and disposition of all primary nutrients produced on
or imported to the operation; encourage manure management
conditions that promote water quality; and contain or manage
manure to minimize potential for nutrient loss or runoff.444 Plans
may require farmers to implement practices that could include,
among other measures, crop rotation; installation of alternative
technologies to reduce potential for nutrient movement; soil lim-
ing; changes in nutrient application technique, rate or timing; and
specific calibration of application equipment.445 Approved plans
are valid for one to three years, depending on the type of operation
and the nature of its soil.446
WQIA required agricultural operators using chemical fertilizer
to complete and submit to the state a management plan for nitro-
gen and phosphorus by December 31, 2001, and comply with the
plan by December 31, 2002. Operators using only sludge or animal
manure had to prepare and submit nitrogen management plans by
the same deadlines. Operators using sludge or animal manure also
had to complete and submit a plan for both nitrogen and phos-
phorus byJuly 1, 2004, and comply with the plan byJuly 1, 2005. 4 4 7
441. See NAT'L CENTERS FOR COASTAL OcEAN Sci., HARMFUL ALGAL BLOOMS,
http://www.habhrca.noaa.gov/pfiesteriafacts.html (June 20, 2002) (explaining
symptoms of dinoflagellate toxin).
442. See MD. CODE ANN., AGRIC. § 8-803.1 (specifying general provisions of
nutrient management plan).
443. See id. § 8-801.1 (describing specific factor that must be included in nu-
trient management plan).
444. See id. §§ 8-801 to 8-806 (noting goals of program).
445. See id. (noting additional factors needed in program plan).
446. See MD. DEP'T OF AGRIc., MARYLAND'S NUTRIENT MANAGEMENT LAw ...
AND How IT Aimcrs You: Do I NEED A NUTRIENT MANAGEMENT PLAN?, available at
http://www.mda.state.md.us (last visited Nov. 11, 2004) (setting forth additional
regulations to comply with license).
447. See MD. CODE ANN., AGRIc. § 8-803.1 (specifying goal dates of
compliance).
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Agricultural operators who failed to submit plans or justification of
delay forms by the specified dates could be subject to a $250 fine,
beginning October 1, 2003. Operators that submitted delay forms
but did not submit nutrient management plans by March 31, 2004
also could be fined. Operators who were not in compliance with
their plans could be fined $100 per violation, not exceeding $2000
per operation per year. An operator who fails to comply with a plan
may be ineligible for the MACS program.
4 48
MdDA is the lead agency for implementation and enforcement
of WQIA. MCE provides information about WQIA and can provide
farmers MdDA-certified nutrient management planners at no
charge.449 Farmers can also employ private consultants for plan de-
velopment and be partially reimbursed via the MACS program on a
first-come, first-served basis (50% cost-share, up to $3 per acre with
ceilings at $200 to $3000, depending on the operation).45° Consul-
tants must complete a nutrient management education program of-
fered by MdDA, pass a department exam and pay a license fee. 451
Costs associated with planning can range from $2 to $5 per acre for
traditional animal and cropland to $12 to $18 per acre for in-
ground and nursery operations. 4 52
Maryland's agricultural industry opposed several aspects of the
law, most strenuously objecting to the "right of entry" provision,
which allows MdDA physical access to an operation "to evaluate
compliance with the plan."453 The agricultural industry also said
that the law's reporting requirements, which mandated pre-plant-
ing reporting of planting plans and reporting of any changes in
448. See id.; see also MD. DEP'T OF AGRIC., Maryland Nutrient Management
News (Spring/Summer 2004), available at http://www.mda.state.md.us/nutrient/
nmnews.pdf (noting eligibility requirements for MACS program).
449. See MD. Coop. EXTENSION, UNV. OF MD., AGRICULTURAL NUTRIENT MAN-
AGEMENT PROGRAM, available at http://www.agnr.umd.edu/users/agron/nutrient
(last visited Feb. 16, 2005) (stating that program also provides farmers with contin-
uing education and technical support).
450. See DEP'T OF LEGISLATIVE SERVICES, MD. GEN. ASSEMBLY, FISCAL AND POL-
icy NOTE: SB 617, NUTRIENT MANAGEMENT PLANS - GRANT OF RIGHT OF ENTRY AND
PENALTIES - SUSPENSION OF ENFORCEMENT (Mar. 5, 2003), http://mlis.state.md.us/
2003rs/fnotes/bil_0007/sb0617.doc (noting that depending on operation type,
program may provide 50% of cost-share, up to $3 per acre with ceilings at $200 to
$3000).
451. See MD. CODE ANN., AGRIC. § 8-803 (noting certification and application
requirements of nutrient management plan).
452. See UNIV. OF MD. COLL. OF AGRIC. AND NATURAL RES., Cost-Share Funding
for Nutrient Management Plan Updates, PRODUCTION POINTERS (Fall 2003), available at
http://www.agnr.umd.edu/AGNRnews/Article.cfm?&ID=3074&NL=61 &Archives
(requiring farmers to update planning at least once every three years).
453. See MD. CODE ANN., AGRIC. §§ 8-801 to 8-806 (setting forth elements of
right of entry provision).
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planting practices, were burdensome, time-consuming and costly
for farmers. They also expressed concern that small farming opera-
tions might be unable to meet deadlines or comply with all require-
ments of the "complex" law, and that the regulations would impose
costs on all agricultural operations.454 After a summit with the ag-
ricultural industry in August 2003, MdDA agreed to notify an opera-
tor forty-eight hours in advance and arrange a reasonable and
convenient inspection time and venue with the operator before in-
spection. 455 MdDA also agreed to reduce some paperwork and re-
porting requirements and modify certain time periods, fees and
provisions associated with nutrient management plan consultants
and their licensing. These changes were enacted into law in April
2004.
As of July 2004, MdDA had received nutrient management
plans or justification of delay forms from approximately 75% of op-
erators required to submit plans. Of the operators affected by
WQIA requirements, 60% had submitted nutrient management
plans, 15% had submitted justification of delay forms and 25% had
submitted neither plans nor delay forms. The plans and delay
forms submitted to MdDA collectively cover 81.3% of the acreage in
the state for which plans are required. MdDA has determined that
1,328,207 acres should be covered by plans, and in July, 1,104,240
acres were covered by plans or delay forms. 456 MdDA has not yet
taken any enforcement actions against operators who did not sub-
mit plans or delay forms.457
One of MdDA goals is "to minimize nutrient losses from agri-
cultural operations and non-agricultural nutrient users to the Ches-
apeake Bay and waters of the state." MdDA assesses its achievement
of this goal via the following methods: tracking the number of new
consultants certified per year, the total number of consultants avail-
able to operators per year; the number of extension consultants
funded by MdDA; the number of plans reviewed and inspected by
consultants and the acreage the plans cover; and the availability of
454. See Gillian Klucas, Soil and Water Conservation Society, Taking the Lead in
Nutrient Management, available at http://www.swcs.org/tpubsvoices-archnut
mngment.htm (last visited Nov. 9, 2004) (setting forth arguments presented
against reporting requirements).
455. See SB 182, 2004 Session, §§ 8-801.1, 8-803, 8-803.1, 8-806; see also MD.
DEP'T OF NATURAL RES., ADMINISTRATION BILLS: SB 182 - WATER QUALITY IMPROVE-
MENT ACT - NUTRIENT MANAGEMENT, available at http://www.dnr.state.md.us/
dnrnews/2004legislation/ab.pdf (noting bill's purpose to improve implementa-
tion of WQIA).
456. See Interview (july 8, 2004) (on file with authors).
457. See Interview (July 13, 2004) (on file with authors).
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licensed consultants to meet demand. In 2001, the number of avail-
able licensed consultants could only meet 50% of demand; in 2002,
this figure rose to 60% and MdDA estimated that in 2003 and 2004,
consultants would be able to satisfy 65% and 70% of demand,
respectively.458
MdDA also aims to "ensure all applicable Maryland farmers
have and implement their certified nutrient management plans,
keep records, and file a copy of [a] certain part of their plan with
MdDA within the time frames set by law." MdDA assesses its
achievement of this goal by tracking the number of plan reviews
and inspections completed, plan acreage filed with it and nitrogen
and phosphorus load reductions associated with plan implementa-
tion (estimates based on the Bay model). Although MdDA esti-
mated that it would complete 240 reviews and inspections in 2004,
and 500 in 2005, 4 5 9 at the time of our interviews, MdDA officials
said that on-the-ground assessments had not yet begun.460
Finally, MdDA aims to "continue providing technical assis-
tance, education and outreach, and incentives to nutrient manage-
ment consultants and farmers for efficient development and
implementation of nutrient management plans. '461  MdDA
monitors its achievement of this goal by tracking the number of
training courses offered for operators, the number of operators
trained in nutrient application, acres covered by nutrient manage-
ment plans developed with the support of state or federal cost-share
programs such as MACS and CREP, the "percentage of plans devel-
oped adequately," "percentage of adequate implemented plans"
and the "[annual, non-accumulative] increase in operator's partici-
pation in pollution control practices." MdDA also estimates the an-
nual increase in participation in pollution control practices by
operators. MdDA estimated that in 2001, its technical assistance,
education, outreach and incentive and support initiatives generated
a 10% increase in participation in pollution control practices; in
2002, estimated participation increased by 30%. MdDA estimated
that participation would increase by 35% and 15% in 2003 and
2004, respectively.46 2
458. See 2004 OPERATING BUDGET DETAIL, supra note 426, at 87 (including esti-
mations of FY 2004 budget).
459. See id. (noting importance of maintaining certified consultants to de-
velop nutrient management plans).
460. See Interviews (June 15, 2004 and July 13, 2004) (on file with authors).
461. See 2004 OPERATING BUDGET DETAIL, supra note 426, at 88 (noting goal of
protecting natural resources and promoting agriculture).
462. See id. (noting project goal to continue increasing participation).
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2. Maryland Agricultural Cost-Share Program
MACS was established in 1983 to support the cost to agricul-
tural operators of installing and maintaining BMPs. The state's
general assembly specifically cited nonpoint pollution as ajustifica-
tion for the program. 463 The program currently offers cost-sharing
for thirty BMPs, including conservation cover planting; installation
and maintenance of riparian forest buffers, grassed waterways and
filter strips; nutrient management planning; and manure transport
operations.464 The list of practices for which MACS offers cost-shar-
ing is periodically revised to reflect environmental priorities, new
research and landowner needs. 465
MACS offers funding for up to 87.5% of costs associated with a
BMP. A participant can annually receive up to $20,000 per project,
with a maximum of $50,000 per farm, or up to $40,000 per project
under a multi-farm pooling agreement. Projects affecting animal
waste treatment and containment can receive up to $75,000 per
farm, with a maximum of $100,000 per farm when combined with
other BMPs, or up to $75,000 per project under a multi-farm pool-
ing agreement. 466 SCDs assist potential participants in preparing
MACS applications and help participants implement practices.
Some state and federal cost-sharing programs can be used in con-
junction with MACS. For example, participants in MACS can re-
ceive additional cost-share support from CREP for BMPs installed
463. See MD. CODE ANN., AGRIC. § 8-702 (West 2005) (staring justification for
program).
[A]griculturally related nonpoint sources of water pollution may poten-
tially contribute to the degradation of water resources of this state and
that prevention and control efforts have been hampered because of the
cost and lack of income-producing potential in many agricultural prac-
tices designed to protect water quality. To assist in the implementation of
agricultural practices which minimize water pollution from erosion,
animal wastes, nutrients, and agricultural chemicals, a cost-sharing pro-
gram between the state and eligible applicants is established.
Id.
464. See MD. DEP'T OF AGRIc., MACS ANNUAL REPORT 2003: ACHIEVING OUR
FIELD GOALS AND WATER QUALITY OBJECrVES 10-11 (2004), available at http://www.
mda.state.md.us/nutfient/macsar03.pdf (noting that cost-sharing includes mini-
mum cost-share match from grantees).
465. See NAT'L Assoc. OF STATE DEP'TS OF AGRic. RESEARCH FOUND., INNOVA-
TIVE APPROACHES TO NATURAL RESOURCE PROTECTION: A SUMMARY OF SUCCESSFUL
STATE COMPREHENSIVE RESOURCE MANAGEMENT PLANNING INITIATIVES (Nov. 1997),
http://www.nasda-hq.org/nasda/nasda/Foundation/protect/summary.html
(commenting on how legislatures are advised on trends).
466. See MD. DEP'T OF BUDGET AND MGMT., ANALYSIS OF THE FY 2005 MARY-
LAND EXECUTIVE BUDGET: MARYLAND AGRICULTURAL COST SHARE PROGRAM (STATE-
WIDE) 1 (2004), available at http://mlis.state.md.us/2004RS/budget-docs/All/
Capital/LA15A_-_MDA.AgriculturalCostShare.pdf (discussing monies by farms
for projects affecting animal waste treatment).
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on environmentally sensitive lands, and "doubling up" is en-
couraged by the state. 467
In 1998, WQIA established the Manure Transport Project,4 68
Manure Matching Service 4 69 and Cover Crop Program,4 70 and gave
MACS responsibility for the cost-share components of these
initiatives.
MACS offers agricultural operators reimbursement for plant-
ing cover crops after the fall harvest, if special planting deadlines
are met, in order to absorb nutrients left on fields and minimize
winter nutrient runoff.47 1 Operators originally were required to re-
till these crops into their fields in the spring, naturally fertilizing
the soil and reducing need for nutrient application, rather than sell
the crops; this requirement was later changed. Operators can re-
ceive cost-share funds for cover crops on anywhere from 5 to 250
acres. To be eligible for enrollment in the MACS cover crop cost-
share program, operators must agree to apply manure only under
very limited conditions and comply with all applicable nutrient
management requirements. WQIA provided $1.5 million annually
for cover crop planting in 1998, 1999 and 2000, but initially limited
participation to nine counties on the Eastern Shore. Farmers were
eligible to receive up to $25 per acre in cost-share funds, and 50,105
acres received cost-share funds in 1998.472 During the drought of
1999, the cover crop option was temporarily expanded to include
counties in central, southern and western Maryland, and the pro-
gram was granted $3 million emergency allocation for the expan-
sion; 250,000 acres were enrolled that year.473 The program was
467. See MD. DEP'T OF NATURAL RES., THE CONSERVATION RESERVE ENHANCE-
MENT PROGRAM, http://www.dnr.state.md.us/wildlife/milo.asp (last visited Apr. 29,
2004) [hereinafter CONSERVATION RESERVE ENHANCEMENT PROGRAM] (encouraging
landowners to participate by offering attractive incentives for putting less produc-
tive lands into conservation practices).
468. See MD. CODE ANN., AGRIC. § 8-704.2(b) (West 2005) (providing for crea-
tion of Manure Transport Project).
469. See id. § 8-704.1 (providing for creation of Manure Matching Service).
470. See id. § 8-704 (describing regulations of program).
471. See MD. DEP'T OF AGRIC., SIGN-UP FOR 2004 MARYLAND COVER CROP PRO-
GRAM BEGINS JUNE 1 (May 13, 2004), available at http://www.mda.state.md.us/
press/covcrop.htm (reimbursing agricultural operators under various
circumstances).
472. See MD. DEP'T OF NATURAL REs., MARYLAN'S NONPOINT SOURCE MANAGE-
MENT PLAN Ch. 4 (last visited Nov. 10, 2005), available at http://www.dnr.state.md.
us/bay/czm/nps/plans/chapter_4.html [hereinafter MDNR NONPOINT SOURCE
PLAN OVERVIEW] (noting method of implementation for MACS cover crop cost-
share program).
473. See id. (discussing effect of drought on MACS cover crop cost-share
program).
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restricted to nine counties again in 2001, funding was increased to
$2 million and 68,022 acres were enrolled. 474 In July 2002, the
cover crop program was permanently expanded across the state. In
an effort to get greater participation, farmers were allowed to sell
cover crops rather than re-tilling them, and sign up deadlines were
pushed back. The cost-share payment per acre was set at twenty
dollars. 475 Agricultural operators received $2.3 million in cost-
share funds that year, planting 117,000 acres of cover crops. 476 In
2004, the state made more than $2 million available for cover crop
cost-sharing and increased per acre rates. 477 Operators planting
cover crops before October 1 were eligible for forty dollars per
acre, while those planting later were eligible for twenty or thirty
dollars per acre, depending on date of planting (October 15 and
November 1, respectively).
MdDA seeks to increase annual available acres managed with
cover crops. MdDA assesses its achievement of this objective by
tracking funding available annually for cover crop cost-sharing,
acres of cover crops annually installed, pounds of nitrogen and
phosphorus reduced as a result of cover crop installation (figures
estimated per the Bay model) and the amount annually paid per
cover crop acre. 4 78 Many experts say that expanding the cover crop
program is critical for Maryland to achieve its CBP goals of reduc-
ing runoff and nutrient loading in the Bay. 4 7 9 Maryland hopes to
plant cover crops on 600,000 acres by 2010 and estimates that
achieving this goal would require $192 million in total funding.4 0
A 1996 study, in which the MdDA questioned a random sample of
474. See 2004 OPERATING BUDGET DETAIL, supra note 426, at 94.
475. See Ted Shelsby, Cover-Crop Program Rules Eased, BALT. SUN, Aug. 28, 2002,
available at http://www.sunspot.net/news/weather/bal-bz.crops28aug28,0,688135
7.story (noting that program would increase support of farmers affected by
drought).
476. See MD. DEP'T OF AGRIC., 2003 ANNUAL REPORT 12 (2004), available at
http://www.mda.state.md.us/pdf/03_ann-r.pdf [hereinafter 2003 MDDA ANNUAL
REPORT] (discussing allocation of conservation grants).
477. See Cover Crop Sign-ups Begin June 1 Am. FARM PUBL'N (May 18, 2004),
available at http://www.americanfarm.com/TopStory5-18-04c.html (describing
cost-share assistance for farmers).
478. See 2004 OPERATING BUDGET DETAIL, supra note 426, at 94 (describing
how department assesses success).
479. See Karl Blankenship, They've Got it Covered, BAxJ., July/Aug. 2004, availa-
ble at http://www.bayjournal.com/article.cfm?article=67 (discussing environmen-
tal benefits of planting cover crops). Collectively, the recently revised tributary
strategies say that agricultural operators in the Bay region should plant 2.1 million
acres of cover crops by 2010, a 21-fold increase from current rates. See id.
480. See Ricky Bourgeois, More Cover Crops Part of Solution to Clean Up Bay, Am.
FARM PUBL'N, May 11, 2004, available at http://www.americanfarm.com/Top-
Story5-11-04b.html (discussing plan to restore Chesapeake Bay region).
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farmers, concluded that "the importance of economic incentives
... in explaining a farmer's decision about whether to plant cover
crops was not supported by survey results."481 Agricultural opera-
tors rated concerns, such as erosion control and water quality pro-
tection (69% of respondents) and financial savings due to nutrient
conservation (63% of respondents), as important to their decisions
concerning cover crop planting.
MACS has also focused on manure management. Decades of
research suggest that by adding phytase and similar enzymes to
poultry feed, operators can increase the animals' ability to absorb
and digest phosphorus, thereby reducing excretion of phosphorus
not used for nutritional needs. 482 WQIA's implementing regula-
tions require that distributors of contract feed for poultry in Mary-
land "add to the feed phytase, other enzyme, or additive that
reduces the level of phosphorus in poultry waste" by December 31,
2000.483 Companies providing contract feed must annually docu-
ment their additive use and register this information with MdDA.48 4
Area poultry companies and the state (via MdDA) also split the
costs of the four-year pilot poultry litter transport program imple-
mented over the 1999-2002 period. The program made cost-shar-
ing of up to twenty dollars per ton of litter available to poultry
producers to finance transport of poultry litter from farms with lit-
ter surpluses (defined as operations where there is insufficient land
to use all poultry litter in crop production or where land has been
identified as over-enriched with phosphorus) to farms requiring nu-
trients that can be supplied by poultry litter; the need for litter in
receiving operations must be documented in approved nutrient
management plans. Initially, the program aimed to transport
twenty percent of litter produced in Maryland's four Eastern Shore
counties (Dorchester, Wicomico, Worcester and Somerset), where
poultry production is most intense, to interior counties. Although
481. See MDA Completes Cover Crop Survey, 1 TRmB. TEAM MONITOR 4, Spring/
Summer 1997, available at http://www.dnr.state.md.us/bay/tribstrat/monitor/ss/
cover.crop.html (describing results of fall 1996 survey of farmers).
482. See Susan Trulove & Stuart Maclnnis, Feed Additive Prevents Pollution, 1999
VA. TECH RESEARCH MAG. (1999), http://www.research.vt.edu/resmag/1999res
mag/pigs.html (discussing effects of excessive phosphorous in environment); see
also Tom Ventsias, Waste Not, Want Not: Putting Delmarva's Poultry Litter to Good Use,
11 MD. REs. 2 (Spring 2002), available at http://www.marylandresearch.umd.edu/
issues/spring2002/feature.html (noting problems with phosphorous).
483. See MD. CODE ANN., AGRIC. §§ 8-801 to 8-806 (West 2005); see also Thomas
W. Simpson, Water Quality Improvement Act Overview, http://www.nursery.umd.edu/
overview.html (last visited Feb. 16, 2005) (discussing content of contract poultry
feed).
484. See MD. CODE ANN., AGRIC. §§ 8-801 to 8-806 (West 2005).
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cost-sharing was available to poultry producers in any county, the
program provided the four priority counties an extra twenty-five
percent subsidy.485 In its first year, the program received $750,000
from the state, a sum that was matched by poultry company
funds.486 Today, the program, renamed the Manure Transport Pro-
gram, and opened in 2001 to agricultural operators transporting
other types of animal waste, provides cost-share funding, with
twenty percent higher rates for operations in the four Eastern
Shore counties. In 1999, the program transported 1925 tons of
manure. In 2001, it facilitated the transportation of more than
16,000 tons.48 7 In 2002, it transported 47,481 tons, but estimated
transported tons would fall to 28,000 in 2003 as funding was re-
duced.488
A companion program, the Maryland Manure Matching Ser-
vice (the Service), also was authorized by WQIA. 489 The Service
links all types of animal operations with excess manure with poten-
tial manure recipients whose need for manure has been identified
in their nutrient management plans. The program collects infor-
mation about the needs of producers and potential recipients, and
disseminates this information to facilitate matches. Farmers regis-
tered with the program have requested more than 110,000 tons of
manure since 1999. However, MdDA's 2003 Annual Report indi-
cates that the program has facilitated only twenty-three matches,
with a total exchange of 11,000 tons of manure.490 One interviewee
observed that, even with the financial incentives offered by the
transport program, most potential suppliers believe they cannot af-
ford to send their manure the distance required by the matches the
program typically finds. The interviewee also highlighted that be-
cause WQIA's regulatory provisions concerning implementation of
phosphorus management plans will not be in effect until July 2005,
many agricultural operations may be not be interested in manure
485. See MD. DEP'T OF AGRIC., MARYLAND'S MANURE TRANSPORT PROJECT 1,
Dec. 2000, available at http://www.mda.state.md.us/nutrient/transprt.pdf (allot-
ting extra subsidy to priority counties).
486. See Simpson, supra note 483 (noting amount program received from
state).
487. See MD. DEP'T OF AGRIc., REPORT OF THE GOVERNOR'S NUTRIENT REDUC-
TION OVERSIGHT COMMITTEE 12-16 (July 1, 2001), available at http://www.mda.
state.md.us/nutrient/gnroc.pdf (noting manure transport for 2001).
488. See 2004 OPERATING BUDGET DETAIL, supra note 426, at 95.
489. See MD. DEP'T OF AGRic., MARYLAND'S MANURE MATCHING SERVICE (Dec.
2000), available at http://www.mda.state.md.us/nutrient/manure3.pdf (authoriz-
ing companion program).
490. See 2003 MDDA ANNUAL REPORT, supra note 476, at 12.
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transport or matching until that time. 491 In 2002, thirty-eight per-
cent of the targeted producers participated in the program, but
MdDA estimated this rate would fall to twenty percent in 2003 and
2004.492 MdDA's FY 2004 annotated operating budget seeks to "in
2004[,] have forty percent of the livestock producers with excess
manure participate in the program. '493
Acknowledging that WQIA's regulatory program for nutrient
management requires some farmers to reduce their use of animal
manure as fertilizer and increase their use of commercial fertilizers,
WQIA provides a tax credit for fertilizer source changes beginning
in 1998. The credit, also called the Water Quality Improvement
Credit, has been characterized as "transitional.."494 Operators must
take advantage of the credit opportunity by 2008, when it is ex-
pected to end.495 To be eligible for the credit, agricultural opera-
tors must have nutrient management plans registered with MdDA.
For each year operators use the credit, MdDA must certify that their
fertilizer costs are necessary to implement their nutrient manage-
ment plans. 496
WQIA also provides that if an agricultural operator purchases
poultry or livestock manure-spreading equipment during tax year
1998 or later, and the equipment meets certain guidelines, the op-
erator can deduct one hundred percent of the purchase price from
state taxable income in the purchase year.497 MdDA can spot-check
operators using this latter deduction to ensure that operators are
using the equipment in accordance with the terms of valid nutrient
management plans. If the operator sells the equipment within
three years, or does not use the equipment appropriately, a tax ad-
justment is required. Operators must be certified by MdDA prior to
491. See Interview (July 12, 2004) (on file with authors).
492. See 2004 OPERATING BUDGET DETAIL, supra note 426, at 95.
493. Id.
494. See MD. DEP'T OF NATURAL RES., SUMMARY OF GOVERNOR GLENDENING'S
WATER INITIATIVES (Jan. 21, 1998), available at http://www.dnr.state.md.us/bay/
cblife/algae/dino/pfiesteria/initiatives.html (reviewing Governor Glendenings'
legislative initiatives).
495. See 2004 OPERATING BUDGET DETAIL, supra note 426, at 95 (noting ex-
pected end date of credit opportunity).
496. See MD. DEP'T OF AGRIC., CERTIFICATE FOR ADDITIONAL FERTILIZER Ex-
PENSE FOR INCOME TAx CREDIT, WATER QUALITY IMPROVEMENT ACT (Oct. 2002),
available at http://www.mda.state.md.us/nutrient/taxforml.pdf (describing corre-
lation between fertilizer costs and nutrient management plans).
497. See Simpson, supra note 483 (explaining tax deductions available to farm-
ers under WQIA).
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participation, and can apply for certification via their local soil con-
servation district.498
In summary, MACS is a large investment of state funding to
reduce nonpoint source pollution. MdDA seeks to "control and re-
duce agriculturally related water pollution through the implemen-
tation of best management practices" to "reduce soil erosion by
50,000 tons per year; [and] increase the amount of animal waste
managed by 2,000 tons per year."499 In 2003, MACS gave Maryland
farmers $9.2 million for 3500 projects, estimating that the imple-
mentation of practices funded in these projects will help prevent
the annual deposit of 19,630 tons of soil and 1860 tons of manure
in Maryland's waterways.500
MdDA tracks the annual and cumulative dollar amounts of
grant payments to completed and approved projects for the entire
state, and for each district, the number of projects completed and
approved, the number of each type of project completed and ap-
proved (cover crop, nutrient management cost-share, CREP, etc.)
and the number of each type of BMP completed. For manure pro-
grams, the program tracks the tonnage of manure approved for
transport and actually transported annually, as well as cost-share
payments. For the cover crop program, it tracks acreage enroll-
ment and cost-share payments. For nutrient management plan
cost-share support, the program tracks the number of plans MACS
monies have funded and the acreage they cover. 501 It uses these
measures to estimate the increase in tons of soil saved per year, the
increase in tons of manure managed per day/per year, pounds of
nitrogen load reduction and pounds of phosphorus load reduction.
In 2002, the state estimated that implementation of that year's
MACS-funded BMPs would generate a 66,888 pound nitrogen re-
duction and an 11,560 pound phosphorus reduction. 50 2
498. See Thomas W. Simpson, A Citizen's Guide to the Water Quality Improvement
Act of 1998: What New Programs Have Been Developed to Help Implement WQIA ?, UNIV.
OF MD. COLL. OF AGRic. AND NATURAL REs., available at http://www.agnr.umd.edu/
waterquality/CitizWQ.html#anchorl24394 (last visited Nov. 9, 2004) (noting re-
quirements for tax credit).
499. See 2004 OPERATING BUDGET DETAIL, supra note 426, at 94 (discussing
MdDA goals).
500. See 2003 MDDA ANNUAL REPORT, supra note 476, at 12 (discussing alloca-
tion of conservation grants).
501. See id. (describing functions of manure transport program, cover crop
program and nutrient management plans).
502. See 2004 OPERATING BUDGET DETAIL, supra note 426, at 94 (highlighting
effects of MACS-funded BMPs).
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3. Environmental Quality Incentives Program
Practices relevant to prevention of nonpoint pollution that are
eligible for 75% EQIP cost-share support in Maryland include in-
stallation of a waste treatment or storage lagoon or waste treatment
strip. Those eligible for 50% support include critical area planting,
non-tidal streambank protection, terracing and establishment of ri-
parian forest buffers and grassed waterways. Finally, those eligible
for 25% support include conservation cover planting and establish-
ment of a filter strip or constructed wetland. Additional flat-rate
financial incentives are available for certain other management
practices including nutrient management and enhanced nutrient
management, planting of cover and green manure crops and estab-
lishing contour buffer strips.50 3 In FY 2003, agricultural operators
in Maryland requested $8.5 million from EQIP; the program allo-
cated $4.2 million to 539 contracts covering 55,346 acres.50 4 NRCS
in Maryland consistently is able to fund roughly fifty percent of an-
nually requested EQIP conservation assistance. 50 5 Since the pro-
gram was created, Maryland agricultural operators have received
approximately $14 million in EQIP funds.50 6 Interviewees were
generally positive about EQIP's capacity to promote BMP
implementation. 50 7
4. CRP and CREP
Between 1987 and 2004, 84,332 acres were under active CRP
contracts. This acreage was spread among 3371 farms enrolled
under 6131 contracts, and annual rental payments averaged
$120.62 per acre.50 8 Interviewees affirmed that CRP is not a rela-
503. See U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVA-
TION SERVICE, How EQIP WORKS IN MARYLAND, http://www.md.nrcs.usda.gov/pro-
grams/eqip/eqipworks.html (last visited Feb. 16, 2005) (noting incentives for
conservation practices).
504. See U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVA-
TION SERVICE, 2003 ANNUAL REPORT: CONSERVATION ACTIVITIES IN MARYLAND, 3
(2004), available at ftp://ftp-fc.sc.egov.usda.gov/MD/web-documents/news/FY03
finalNRCSMDreport.pdf (describing response to EQIP).
505. See U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVA-
TION SERVICE, 2001 ENVIRONMENTAL QUALITY INCENTIVES PROGRAM: MARYLAND SUM-
MARY, 1 (Jan. 2002), available at http://www.nrcs.usda.gov/programs/eqip/2001
summaries/MDEQIPDO.pdf (describing Maryland's high use of EQIP programs).
506. See U.S. DEPARTMENT OF AGRICULTURE NATURAL RESOURCES CONSERVA-
TION SERVICE, NRCS MARYLAND ANNOUNCES SIGNUP FOR $5.3 MILLION IN 2004 EQIP
FUNDING FROM USDA FARM BILL (Feb. 20, 2004), available at ftp://ftp-fc.sc.egov.
usda.gov/MD/web-documents/programs/eqip/2004/nreqip-signup-04.pdf.
507. See Interview (July 15, 2004) (on file with authors).
508. See U.S. DEPARTMENT OF AGRICULTURE: FARM SERVICE AGENCY, CONSERVA-
TION RESERVE PROGRAM MONTHLY SUMMARY 5 (June 2004), available at http://www.
2006]
103
McElfish et al.: Inventing onpoint Controls: Methods, Metrics and Results
Published by Villanova University Charles Widger School of Law Digital Repository, 2006
190 VILLANOVA ENVIRONMENTAL LAw JouRNAL [Vol. XVII: p. 87
tively important incentive program to many in the state's agricul-
tural and forestry sectors because CRP rental rates are too low to
interest many landowners, and the national program's require-
ments are more complicated than those associated with CREP. An
interviewee from an environmental group noted that when CREP
became available in Maryland in 1997, it drew far more landowners
than CRP ever had-not least because it roughly doubled incentive
funds available to participants. 50 9
CREP was implemented in Maryland in 1997 to "improve upon
USDA's long standing Conservation Reserve Program by focusing
on buffer establishment, wetland restoration, and retiring highly
erodible agricultural lands adjacent to water bodies that drain into
the Chesapeake Bay"510 and "to take actions to help reduce the oc-
currence of runoff, sediment, and nutrients in the Chesapeake
Bay."511 It "improves upon USDA's CRP by offering farmers greater
incentives to voluntarily convert environmentally sensitive cropland
into riparian forest or vegetative buffers and wetlands."512 Mary-
land was the first state to participate in this state-federal conserva-
tion partnership program.
Eligible landowners use a continuous sign-up process to enter
into ten or fifteen-year CREP contracts. They receive annual soil
rental payments based on the area's average soil rental rates and
payment is designed to compensate for estimated conservation
practice maintenance costs. The program can pay up to 50% of
conservation practice costs (maximum of $600 per acre, not to ex-
ceed 50% of land value), and MDNR, via the MACS Program, will
pay up to 37.5% of costs associated with planting long-term re-
source conserving cover, bringing the potential total cost-share
available to participants up to 87.5%. Additionally, a participating
landowner can earn a 100% annual bonus by planting a streamside
forest, or an 80% bonus by planting a grass buffer or establishing a
wetland. The program offers a sign-up bonus of $100 to $250 per
fsa.usda.gov/dafp/cepd/stats/JUN2004.pdf [hereinafter MONTHLY SUMMARY]
(providing CRP enrollment by state).
509. See Interview (June 15, 2004) (on file with authors).
510. See CONSERVATION RESERVE ENHANCEMENT PROGRAM, supra note 467
(describing purpose of CREP in Maryland).
511. U.S. DEPARTMENT OF AGRICULTURE: FARM SERVICE AGENCY, WHAT IS THE
CONSERVATION RESERVE PROGRAM? (Oct. 1997), http://www.usda.gov/news/re-
leases/1997/10/0373 (discussing goal of reducing runoff, sediment and
nutrients).
512. MDNR NONPOINT SOURCE PLAN OVERVIEW, supra note 472 (noting way in
which Maryland CREP builds upon USDA's CRP by offering greater compliance
incentives to farmers).
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acre, and USDA, with support from non-profit partners, offers a
40% sign-up bonus for certain conservation practices. Participants
can earn an additional one-time bonus (the average bonus in Mary-
land is $2340) by selling or donating a conservation easement on
their CREP-enrolled land to the Maryland Agricultural Land Preser-
vation Foundation, Maryland Environmental Trust or another ease-
ment-holding institution.513
When CREP was established in Maryland, the state aimed to
enroll 70,000 acres of riparian buffers and 20,000 acres of highly
erodible land within 1000 feet of a stream or waterbody, and pro-
mote wetland restoration on 10,000 acres, putting a total of 100,000
acres under CREP protection. 514 These measurable objectives have
been subsequently described as important components of the
state's plan for meeting its commitments under the Chesapeake
2000 Agreement.515
More recently, in its 2004 annotated budget, MDNR said it
sought to "enroll an additional 50,000 acres of sensitive agricultural
lands in the Conservation Reserve Enhancement Program" by June
2006.516 FSA recently reported that 72,121 acres have been en-
rolled in CREP between 1997 and 2004, roughly the duration of the
program's existence in Maryland. 517 Comparison of this figure with
the 84,332 acres enrolled under CRP contracts over the longer pe-
riod between 1997 and 2004518 suggests that CREP has indeed been
a more popular conservation incentive program than CRP in
Maryland.
5. Soil Conservation and Water Quality (SCWQ) Plans
Maryland's twenty-four soil conservation districts help the
state's agricultural operators develop SCWQ plans. SCWQ plans
are voluntary plans that describe a landowner's property, record
baseline data concerning the nature of soil, woodland, cropland,
513. See CONSERVATION RESERVE ENHANCEMENT PROGRAM, supra note 467 (ex-
plaining CREP participation process).
514. See U.S. DEPARTMENT OF AGRICULTURE FARm SERVICE AGENCY, CONSERVA-
TION RESERVE PROGRAM - MARYLAND STATE ENHANCEMENT PROGRAM (Oct. 1997),
available at http://www.fsa.usda.gov/pas/publications/facts/crpmdep.pdf (de-
scribing goals of Maryland CRP plan).
515. See MD. DEP'T OF AGRIC., CONSERVATION RESERVE ENHANCEMENT PROGRAM
EXTENDED (July 1, 2004), available at http://www.mda.state.md.us/press/crep.htm
(noting importance of measurable objectives).
516. See 2004 OPERATING BUDGET DETAIL, supra note 426, at 779 (explaining
MDNR's plan to enroll more acres in Enhancement Program).
517. See MONTHLY SUMMARY, supra note 508, at 12 (listing state enrollment
activity in CREP through June 2004).
518. See id. at 5 (listing state enrollment in CREP).
2006]
105
McElfish et al.: Inventing Nonpoint Controls: Methods, Metrics and Results
Published by Villanova University Charles Widger School of Law Digital Repository, 2006
192 VILLANOVA ENVIRONMENTAL LAW JouRNAL [Vol. XVII: p. 87
rangeland and other site components, and also include a record of
landowner decisions, a schedule of activities necessary to identify
natural resource problems, a soil map and descriptions of the soil
series at the site, a conservation plan map and a narrative that con-
tains a BMP implementation schedule.5 19 An SCWQ plan typically
is considered valid for a maximum of ten years. Having an SCWQ
plan is a prerequisite for participation in MACS and EQIP. Plans
are legally required for landowners engaged in agricultural activi-
ties that adversely affect non-tidal wetlands520 and for all agricul-
tural land in the state's critical areas. 521 Agricultural operators with
complete, approved plans filed with a soil conservation district are
also exempt from the state's general water pollution discharge pro-
hibition if their discharge is associated with implementation or
maintenance of the SCWQ plan.5 2 2
Maryland's current nonpoint management plan indicates that
the state aimed to have SCWQ plans covering 50% of Maryland's
farms and implemented on 25% of those farms by 2003.523 The
Nonpoint Program's 2003 annual report states that in 2003, SCWQ
plans covered 65% of Maryland's agricultural land and were imple-
mented on 55% of the state's agricultural land. 524 Each soil conser-
vation district annually tallies the amount of acreage under new,
existing or updated plans; the number of new, existing or updated
plans; the number of type of BMPs prescribed by new, existing and
updated plans; and when plans must be updated.5 25 MdDA annu-
ally receives this data from districts. The state does not have a com-
prehensive means of monitoring and measuring the impact of
SWQC plan-prescribed practices on water quality. To gauge that
impact, the state generally relies on the Bay model.
519. See MD. DEP'T OF AGRIC., MARYLAND AGRICULTURE PROTECTING THE ENVI-
RONMENT, available at http://www.mda.state.md.us/resource/agenviro.html (last
visited Nov. 9, 2004) (describing soil conservation and water quality plans).
520. See MD. CODE ANN., ENV'T § 5-905 (West 1996) (stating plan require-
ment).
521. See MD. CODE ANN., NATURAL REs. §§ 8-1801 to 8-1816 (West 2000) (pro-
viding framework of Chesapeake and Atlantic Coastal Bays Critical Area Protection
Program).
522. See MD. CODE ANN., ENV'T § 4-413 (West 1996) (providing Maryland's
prohibition of soil and sediment emissions).
523. See MDNR NONPOINT SOURCE PLAN OVERVIEW, supra note 472, at 397
(charting five-year agricultural plan).
524. See 2003 MDNR NONPOINr SOURCE ANNUAL REPORT, supra note 397, at 28
(discussing success of SCWQ plans).
525. See id. (explaining tallying requirements for soil conservation districts).
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D. Forestry Programs
1. Sediment Control Law
The Maryland Sediment Control Law5 26 was enacted in 1970 to
"prevent, abate, and control the pollution of the waters of the
[s] tate."527 It provides that, with limited exceptions, no person may
introduce soil or sediment into waters of the state or put soil or
sediment where it is likely to be washed into such waters of the via
runoff or other water conveyances without a permit (for forestry
applications) or without an approved soil conservation and water
quality plan (for agricultural applications). 528
The statute requires sediment and erosion control plans for
timber harvests affecting five thousand or more square feet 529 or for
areas that cross certain perennial or intermittent water courses.
These plans (based on a plan called the "Standard Plan" and typi-
cally called "SE plans") must include a map of the harvest site that
describes the area, the affected soil types, the extent and nature of
the proposed soil disturbance, specification of and a timeline for
BMPs that will be employed to control erosion and sediment distur-
bance. The plan must also include certification that activity at the
site will be completed in accordance with the plan and that the in-
dividual responsible for the activity has been certified through a
training program focused on forestry BMPs, commonly called the
"Green Card" training program. 530 Certification requires forest
harvesters to take a four-hour training course that explains: (1)
processes associated with and the negative impacts of erosion and
sediment transport and deposition; (2) proper erosion and sedi-
ment control implementation and maintenance and the benefits of
these practices; (3) state and local erosion and sediment control
laws, ordinances, and regulations; and (4) duties of supervisory and
enforcement personnel with respect to soil erosion and control re-
quirements. 53 1 MDE conducts Green Card training sessions with
support from USDA NRCS field offices and local soil conservation
526. SeeMD. CODE ANN., ENV'T §§ 4-401 to 4-416 (West 1996) (providing sedi-
ment control law).
527. Id. § 4-403 (declaring purpose of Act).
528. See id. § 4-413 (providing soil and sediment emissions policy).
529. See Interview (Apr. 28, 2004) (on file with authors).
530. See id.; see also Mn. DEP'T OF THE ENV'T, EROSION AND SEDIMENT CONTROL
IN MARYLAND, http://www.mde.state.md.us/Programs/WaterPrograms/Sedimen-
tandStormwater/home/erosionsediment.asp (last visited Feb. 17, 2005) [herein-
after EROSION AND SEDIMENT CONTROL] (noting availability of state training in
erosion and sediment control program).
531. See MD. CODE ANN., ENV'T § 4-401 (defining various water pollution and
abatement terms).
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districts. Course participants must pass a final exam before receiv-
ing certification. Certification is valid for three years and is auto-
matically renewed unless MDE notifies personnel that additional
training is required.532 In 1995, EPA reported that more than 7000
people in Maryland had received certification.5 33
The BMPs required for SE plans have not changed significantly
since 1985. They are specified in a document entitled Soil Erosion
and Sediment Control Guidelines for Forest Harvest Operations in Mary-
land, published by MDE in 1993 (now out of print), and are
incorporated by reference into state regulations. 534 The BMPs em-
phasize sediment control at logging site entrances, forest access sys-
tems and adjacent waterways. They also require practices such as
building culverts for proper drainage, using stones, mats or other
materials to prevent sediment movement, planning road and trail
landings in advance to minimize erosion and leaving uncut buffers
around waterways to slow and filter sediment-heavy runoff.5 35
The local SCD (or, in Frederick County, the forestry district
board) must approve a forest harvester's SE plan. Upon approval,
the SE plan is then filed with MDE, the agency ultimately responsi-
ble for its enforcement. MDE can delegate enforcement authority
to counties which can require forest harvesters to meet more strin-
gent standards. 536 MDE or a county with delegated authority can
issue an order requiring corrective action to a harvester in non-
compliance with an SE plan or the Sediment Control Law gener-
ally, and, if non-compliance continues, refer the violation to the
state's Attorney General for civil or criminal enforcement. 537 A
1993-94 survey of forest landowners revealed an eighty-two percent
532. See MD. DEP'T OF THE ENV'T, WATER MANAGEMENT PERMITS, http://www.
mde.state.md.us/Permits/WaterManagementPermits/water2.asp#3.20 (last visited
Feb. 17, 2005) (explaining requirements for erosion and sediment control
training).
533. See U.S. ENVIRONMENTAL PROTECTION AGENCY, URBAN RUNOFF NOTES, 42
NONPOINT SOURCE NEws-NoTEs (August/September 1995), available at http://
www.epa.gov/OWOW/info/NewsNotes/issue42/urbrnf.html (describing success
of Green Card program in Maryland).
534. See EROSION AND SEDIMENT CONTROL, supra note 530 (providing various
water handling requirements).
535. See MD. DEP'T OF NATURAL RES., BEST MANAGEMENT PRACTICES FOR FOR-
EST HARVESTS, http://www.dnr.state.md.us/forests/landplanning/bmp.html (last
visited Feb. 17, 2005) (explaining requirements of forest harvest plans).
536. See Interview (Apr. 28, 2004) (on file with authors).
537. See MD. CODE ANN., ENV'T § 4-415 (providing legal actions for violations).
108
Villanova nvironmental Law Journal, Vol. 17, Iss. 1 [2006], Art. 2
https://digitalcommons.law.villanova.edu/elj/vol17/iss1/2
INVENTING NONPOINT CONTROLS
BMP compliance rate among logging operations statewide, with va-
riable compliance rates by BMP category. 538
Enforcement of SE plan implementation and Sediment Con-
trol Law provisions is generally complaint-based. 53 9 A practicing
forest harvester noted that in the 1980s and 1990s, MDE was more
willing to levy fines and penalties on non-compliant foresters than it
is today. He observed that approximately five years ago, MDE in-
spectors began to emphasize compliance assistance in dealings with
forest harvesters. 540 He characterized this shift as a major plus for
forest harvesters, who are now more willing to ask state officials for
help implementing BMPs correctly and less concerned that they
will be penalized for improper implementation. 541
2. Non-Tidal Wetland Act
The Non-Tidal Wetland Act 542 was passed in 1989, when the
Maryland General Assembly recognized that "non-tidal wetlands
play important roles in the preservation and protection of the Ches-
apeake Bay and other waters of the State."543 This Act requires per-
mits for many activities within non-tidal wetlands and within
wetland buffers that extend 25-100 feet from the wetlands' outer
edges.544 Agricultural or forestry operators must apply to MDE, or
to a county to which MDE has delegated authority, to engage in
activities in or near non-tidal wetlands. MDE or the authorized
county will issue letters of exemption to many of these operators, as
the Act relieves most forestry and agricultural activities from per-
mitting.545 These letters of exemption require forest harvesters and
landowners to include wetland-protective BMPs in their SE plans
and SCWQ plans. 546
538. See Alliance for the Chesapeake Bay, Forestry Management Practices: Man-
aging to Save the Bay (discussing compliance rate).
539. See Interview (Apr. 28-29, 2004) (on file with authors).
540. See Interview (June 16, 2004) (on file with authors).
541. See id.
542. See MD. CODE ANN., ENV'T §§ 5-901 to 5-911 (West 1996).
543. See id. § 5-902 (stating purpose and background of Non-Tidal Wetland
Act).
544. See id. § 5-906 (describing activities requiring permits for non-tidal wet-
lands and wetland buffers).
545. See id. § 5-905 (enumerating activities that are exempt from permit
requirement).
546. See MD. DEP'T OF THE ENV'T, NONTIDAL WETLANDS PROTECTION PROGRAMS
1, available at http://www.mde.state.md.us/assets/document/wetlandswaterways/
protection.pdf (last visited Feb. 17, 2005) (stating requirement of including BMPs
in plans for those who attain letters of exemption).
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3. Chesapeake Bay Critical Area Law
The Chesapeake Bay Critical Areas Act54 7 and Atlantic Coastal
Bays Protection Act548 also restrict forestry operations in one thou-
sand-foot areas proximate to Maryland streams, tidal areas and
coastal bays. Both Acts require that counties and municipalities
mandate timber harvest plans for harvests of at least one acre occur-
ring within one thousand inland feet of the mean high tide of a
tidal water.5 49 Harvest plans, which must include provisions for af-
forestation and reforestation, must be prepared by a registered pro-
fessional forester or state forester and approved by the local forestry
board. Additionally, the Acts prohibit most logging activities within
one hundred feet of tidal waters. 550 Local authorities may require
non-compliant landowners to replant trees and perform other miti-
gation and restoration in accordance with a forester-approved man-
agement plan, and also can issue stop-work orders and levy fines of
$500 or more per day of violation. 551 In 2001, counties (generally
via district forestry boards (see below)) approved thirty-nine timber
harvests in critical areas; in 2002, they approved twenty-five; and, in
2003, fifteen were approved.552
4. Forest Conservancy District Law
Maryland's Forest Conservancy District Law553 applies to com-
mercial logging operations affecting wooded areas of three acres or
more. Technically, a landowner must apply to a county forestry
board for a site inspection thirty days before he or she intends to
engage in logging, and the board must provide for examination of
the site by a qualified forestry professional. 554 Forestry boards also
review and approve timber harvest plans required by the Chesa-
547. See MD. CODE ANN., NATURAL RES. §§ 8-1801 to 8-1817.
548. See COASTLINES NEWSLETTER supra note 430, at 19.
549. SeeJames M. McElfish, Jr., Forests for the Bay 63 (Environmental Law Insti-
tute 2000) (stating requirement of timber harvest plans under Chesapeake Bay
Critical Areas Act and Atlantic Coastal Bays Protection Act).
550. See Tracy Batchelder, Mitigation Forest, MD. DEP'T OF NATURAL RES., http:/
/www.dnr.state.md.us/criticalarea/giaca.html (last visited Dec. 13, 2001) (describ-
ing prohibited logging activities).
551. See MD. CODE ANN., NATURAL REs. §§ 8-1801 to 8-1816; see also Preserving
Our Precious Natural Resources, CRITICAL AREA COMMISSION FOR THE CHESAPEAKE AND
ATLANTIC COASTAL BAYS, http://www.dnr.state.md.us/criticalarea/cca.html (last
visited Feb. 17, 2005) (describing provided penalties for non-compliance with tim-
ber harvest plans).
552. See Interview (Apr. 28, 2004) (on file with authors).
553. See MD. CODE ANN., NATURAL RES. §§ 5-601 to 6-610.
554. See id. § 5-608 (describing Act's inspection and review requirement for
certain commercial logging operations).
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peake Bay Critical Areas Act, certain forest harvest plans required
by Frederick County and plans for land protected by long-term
agreements under the Forest Conservation Act of 1991, a law that
affects forest retention on development sites (not part of this
study) .555 The law further provides that persons engaged in forest
products businesses in the state (loggers, sawmill operators) must
have a license, and specifies standards for forestry practices for li-
censed professionals.5 5
6
5. Forest Stewardship Program
The FSP is available to non-industrial private owners of five or
more acres of Maryland forestland. 557 Participants work with a
MDNR Forest Service forester or a state-approved consulting for-
ester who, for a fee, helps the landowner develop an FSP. If a con-
sulting forester rather than a state forester prepares an FSP, a
portion of the plan preparation cost can be supported by the fed-
eral Forest Land Enhancement Program. 558 The state's current
management plan for nonpoint pollution does not provide man-
agement measure or goals specifically concerning FSPs. MDNR
seeks to achieve the departmental goal of achieving "healthy Mary-
land watershed lands, streams and non-tidal rivers" by "annually
achieving integrated resource management on 15,000 acres."559
The Maryland Forest Service evaluates its achievement of this goal
by tracking the number of plans and acres placed under manage-
ment plans per year.
6. Buffer Incentive Program
The Buffer Incentives Program,560 administered by MDNR's
Forest Service, was established in 1999. The Maryland General As-
sembly linked the program to water quality, noting that "[f] orests
555. See Maryland's Forest Conservancy District Boards: Maryland's Advocates for
Trees and Forests Since 1943, http://www.dnr.state.md.us/forests/programapps/
fboards.html (last visited Feb. 17, 2005) (describing scope of review and approval
for Forestry Boards).
556. See MD. CODE ANN., NATURAL RES. § 5-608 (describing requirement of
license and standards of practice under Forest Conservancy District Law).
557. See Forest Stewardship Program, http://www.dnr.state.md.us/forests/
programapps/steward.html (last visited Feb. 17, 2005) (stating purpose of Forest
Stewardship Program).
558. See Maryland Forest Stewardship Program: What is a Forest Stewardship Plan?,
http://www.naturalresources.umd.edu/Pages/Stewardship-Plan.html (last visited
Feb. 17, 2005) (describing benefits of Forest Stewardship Program).
559. See 2004 OPERATING BUDGET DETAIL, supra note 426, at 779 (explaining
how MDNR plans to reach departmental goal).
560. See MD. CODE ANN., NATURAL REs. §§ 5-428 to 5-430.
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and trees play an important role in the restoration and enhance-
ment of the Chesapeake Bay and its tributaries."561 Owners of one
to fifty acres of crop field, pasture, open ground or land with early
successional vegetation are eligible for one-time payments of $300
per acre (with a maximum payment of $15,000) for planting and
maintaining forested buffers of at least fifty feet along streams and
shorelines. 562 Payment is subject to verification of a minimum sixty-
five percent seedling survival rate, and a reduced payment is associ-
ated with a lower rate. Some types of trees, such as orchard trees,
cannot be used for buffer forestation. 563 Program participants
must keep enrolled land out of production and maintain forested
buffers for at least ten years.564 The program followed Maryland's
Stream ReLeaf project, begun in 1996 as one of the state's vehicles
for implementing the Chesapeake Bay Program's Riparian Forest
Buffer Initiative. 565
Maryland also has a Woodland Incentive Program566 a state
cost-share program established in 1986 for landowners with ap-
proved FSPs. 567 This program can pay up to fifty percent of a land-
owner's costs associated with implementing certain forestry
practices, including tree planting and thinning, site preparation for
reforestation, pruning, prescribed burning, crop tree release and
herbicide treatment.568
561. See id. § 5-428 (stating purpose of Buffer Incentives Program).
562. See McElfish, supra note 549 (describing eligibility and benefits of Buffer
Incentives Program).
563. See Lori Lynch & Robert Tjaden, Riparian Buffer Financial Assistance Op-
portunities, MD. Coop. EXTENSION (2002), http://www.riparianbuffers.umd.edu/
fact/FS769.html (explaining requirements for payment under Buffer Incentives
Program).
564. See Riparian Forest Buffer Panel (Bay Area Incentive Programs), http://
www.riparianbuffers.umd.edu/manuals/incentives.html (last visited Feb. 17, 2005)
(describing applicable restrictions under Buffer Incentives Program).
565. See Anne Hairston-Strang, Increasing Riparian Forest Buffers: From Idea to
Implementation in Maryland, Presentation to the American Planning Association National
Planning Conference (Apr. 16, 2000), http://www.asu.edu/caed/proceedings00/
FOREST3/strang.htm (describing role of program within Maryland's Stream
ReLeaf project in paying for newly created buffers).
566. See MD. CODE ANN., NATURAL RES. §§ 5-301 to 5-307.
567. See Lynch & Tjaden, supra note 563 (stating purpose, eligibility, require-
ments of Woodland Incentive Program).
568. See MD. DEP'T OF NATURAL RES., WOODLAND INCENTIVE PROGRAM, http://
www.dnr.state.md.us/forests/programapps/wood.html (last visited Feb. 17, 2005)
(explaining cost sharing benefits of Woodland Incentive Program).
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7. Forest Conservation and Management Program
The Forest Conservation and Management Program was estab-
lished in 1957 to "encourage the preservation or development of
land for productive woodland purposes ... [and] prevent flooding
of land and the loss of the state's soil." 569 An owner of five or more
acres of contiguous forestland can enter a Forest Conservation
Management Agreement (FCMA) or a Forest Management Plan
(FMP). A landowner who enters into an FCMA commits to compli-
ance with all provisions of an FSP for a minimum of fifteen years.
In return, real estate tax assessments on the land covered by the
FCMA are frozen at the agricultural value, $125 per acre in 2002,
for the fifteen-year life of the agreement. A landowner who com-
mits to an FMP enters into a three-year (at minimum) agreement,
and in return, the land is valued at a reduced figure (in 2002,
$187.50). FMP valuation, however, can change during the three-
year agreement. 570
An FCMA is filed with the MDNR Forest Service and the land-
owner's legal contract is with that agency; an FMP is filed with the
local county assessor. The Forest Service requires that an MDNR
forester inspect land under an FCMA every five years; a county may,
but is not required to, mandate that land under an FMP be in-
spected by a registered forester every three years. A landowner who
violates the terms of an FCMA through non-compliance or sale of
land must pay penalty taxes; there are no legal penalties for non-
compliance with an FMP.5 71
The MDNR Forest Service, counties, and the state's nonpoint
pollution management program do not appear to have precise per-
formance goals, e.g., acreage enrollment targets or a target number
of landowners, for participation in either component of the Forest
Conservation and Management Program.572 Maryland's nonpoint
pollution current management plan does not mention this incen-
tive program at all. The MDNR Forest Service tracks annually and
in total, the number of FCMAs. There currently are approximately
569. MD. CODE ANN., TAX-PROP. § 8-211 (West 2005) (stating purpose of For-
est Conservation and Management Program).
570. SeeJonathan Kays & Vera Mae Schultz, Tax and Estate Planning for Mary-
land Forest Landowners, UNIV. OF MD. COLL. OF AGluc. & NATURAL REs. (2002),
http://www.agnr.umd.edu/MCE/Publications/Publication.cfm?ID=560&cat=C
(explaining that valuation of land for tax benefit purposes under program can
change).
571. See id. (explaining applicable penalties for violating FCMA).
572. See Interview (Apr. 28, 2004) (on file with authors).
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1301 active FCMAs in Maryland covering 92,523 acres.573 The
MDNR Forest Service estimates that sixty FCMAs are created per
year.5 74 Similar data is not available concerning FMP enrollment,
probably because FMP participation and inspection information ex-
ists in county records and is not centrally collected. FMP participa-
tion may well be lower than FCMA participation, as the MCE notes
that "some county assessment offices may be reluctant to acknowl-
edge the FMP option. 5 75
8. Forest Certification
Maryland forest land owners participate in the SFI, certifica-
tion by the Forestry Stewardship Council and the American Tree
Farm System (which focuses on private owners of relatively small
forest lands). Certification is becoming more popular among forest
producers because of the perception that it will give them market
access and a broader customer base. Yet, neither market hopes nor
hopes for a price premium have panned out.576
9. Master Logger Program
The Maryland Master Logger Program was started in 1993 and
launched statewide in 1995 as a voluntary series of comprehensive
training courses for forest industry operators, the completion of
which certifies participants as Master Loggers. It evolved from the
Green Card program, as state officials saw a need for an incentive-
based, rather than regulatory, program to encourage environmen-
tally sound forestry. Participants, who must complete twenty-four
hours of training that cover a wide range of forestry concerns, sign
up in the hopes that Master Logger certification will improve their
environmental reputation, giving them enhanced market access or
creating a price premium for their wood products. 5 77 Each of the
five four-hour training courses is devoted to a different topic. A
Master Logger must also complete at least one four-hour continu-
ing education course per year. MDNR's Forest Service may con-
duct periodic inspections of sites operated by Master Loggers to
573. See MD. DEP'T OF NATURAL REs., OPERATING BUDGET DATA (2004), availa-
ble at http://mlis.state.md.us/2004RS/budget-docs/All/Operating/KOOA.-_De-
partmentofNaturalResources.pdf.
574. See Kays & Schultz, supra note 570 (noting number of FCMA's created
annually).
575. See Interview (Apr. 28, 2004) (on file with authors).
576. See id.
577. See id.
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certify that participants are applying prescribed BMPs.5 78 While the
authority exists for the Forest Service to decertify participants if
they are found in non-compliance, no participant ever has been
ejected from the program.5 79 More than 177 people in Maryland
have received Master Logger certification. 58 0
The Master Logger Program is administered by MDNR's Forest
Service with support from MDE, the MCE and forest industry
groups such as the Maryland Forests Association. Forest Service
employees say the program would not exist, however, without sup-
port from the forestry industry, specifically SFI, which is the most
significant grantor for this grant and tuition-supported program,
and promotes Master Logger in its public outreach efforts.5 81 SFI
has endorsed Maryland's Master Logger Program as the state's SFI
training vehicle and directs the program's implementation, along
with state resource agencies and other groups, via the Master Log-
ger Steering Committee. 582
Officials from MDE said that the Master Logger Program at-
tracts foresters because there is a big market incentive for the
Master Logger seal on a forestry company's advertisements or prod-
ucts. 58 3 MDNR Forest Service officials had a more cautious assess-
ment; the official primarily responsible for establishing the
program in the state said that it has had mixed results. Participa-
tion has not been as extensive as planners had hoped because the
incentives intended to draw participants-a price premium for for-
est operators with the Master Logger seal, preferential access to
market share and more weeks of harvesting for those with Master
Logger training-have not fully materialized. The Forest Service is
trying to foster those incentives; for example, it is currently revising
the state's timber sales policy, may require forest operators on state
578. See MD. DEP'T OF NATURAL RES. MARYLAND'S MASTER LOGGER PROGRAM:
PROMOTING EXCELLENCE IN FORESTRY, http://www.dnr.state.md.us/forests/pro-
grams/mlprogram.html (last visited Feb. 17, 2005) (explaining purpose of peri-
odic inspections).
579. See Interview (Apr. 28, 2004) (on file with authors).
580. See MD. DEP'T OF NATURAL RES. MARYLAND MASTER LOGGER FREQUENTLY
ASKED QUESTIONS, http://iaa.umd.edu/mfa/mlpjaqs.htm#6 (last visited Feb. 17,
2005) (noting Maryland/Delaware Master Logger Company Program and Master
Logger status).
581. See What is Sustainable Forestry?, http://goodforests.com/what is for-
estry.htm (last visited Feb. 17, 2005) (discussing that sustainable forestry is man-
agement practices that ensure health and growth of our forests for future
generations).
582. See MD. DEP'T OF NATURAL REs. MD/DE MASTER LOGGER PROGRAM, http:/
/iaa.umd.edu/mfa/mdmip.htm (last visited Feb. 17, 2005) (discussing Master
Logger Program).
583. See Interview (May 19, 2004) (on file with authors).
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lands to be Master Loggers and is also trying to convince Mary-
land's sawmills to give preference to forest operators with Master
Logger certification. 58 4
E. Measures of Performance
1. Program Goals
Since its inception, the policies and goals established through
the CBP have played a major tole in shaping Maryland's approach
to controlling nonpoint pollution. The CBP was established in re-
sponse to region-wide public concern about health of the Bay. For
most Maryland citizens, the Bay is an important economic resource,
place for recreation and source of identity. Many programs, laws
and regulations in Maryland can be linked to CBP priorities; the
program's influence is so pervasive in state environmental decision-
making that any listing of initiatives or policies shaped by the CBP
could only constitute a partial accounting. These policy responses
include the state's 1989 Non-Tidal Wetlands Act, a product of the
1987 Chesapeake Bay Agreement. Similarly, in 1996, Maryland de-
veloped the Stream ReLeaf project and established the Buffer In-
centives Program three years later to help the state meet its
commitment of restoring 600 miles of forest buffer by 2010 and
helping the Bay region achieve 2010 miles of forest buffer by 2010,
a goal which was met by 2002 and now replaced with a Bay-wide
goal of 10,000 miles by 2010.585 The state's Tributary Teams were
established in 1995 as mechanisms for turning CBP goals into on-
the-ground results. Tributary strategies were specifically designed
to ensure that Maryland meet the CBP goal of reducing nutrient
pollution in the Bay by forty percent by 2010. Maryland's Water-
shed Restoration Action Strategies Program, developed in 1998,
helps the state meet its CBP commitment to develop and imple-
ment locally supported watershed plans; the program anticipates
facilitating plan development for 39% of the watershed, achieving
58% of the Bay-wide goal in Maryland alone.58 6
584. See Interview (Apr. 28, 2004) (on file with authors).
585. See Alliance for the Chesapeake Bay, Riparian Forest Buffers: Linking Land
and Water (2004) (describing goals of Maryland's various programs).
586. See Watershed Restoration Action Strategies, http://www.dnr.state.md.
us/watersheds/wras/progress.html (last visited Sept. 29, 2004) (discussing goals of
Maryland Watershed Restoration Action Strategies Program).
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2. Methods
Maryland's approach to nonpoint pollution in the agriculture
sector has evolved from primarily financial incentive and technical
assistance-based programs to a mix of incentive programs backed by
significant regulatory mechanisms. In 2000, an agricultural expert
noted that Maryland once had been heralded as a national leader
in voluntary nutrient management.58 7 The state's Nutrient Man-
agement Program was established in 1989 as a cooperative effort
between MdDA and the MCE. The program aimed to put 1.4 mil-
lion acres of Maryland farmland under nutrient management plans
by the year 2000.588 In 1992, Maryland was the first state to launch
a certification program for private nutrient management consul-
tants. 58 9 By 1997, the state had trained 393 private nutrient man-
agement consultants. 590 In 1998, the state estimated that more
than 900,000 acres of cropland were under voluntary nutrient man-
agement plans. 591 The program began an initiative to evaluate ef-
fectiveness by interviewing farmers and assessing their perception
of the program and ways it could be improved, but the assessment
was not pursued when the pfiesteria crisis prompted Maryland's
policymakers and lawmakers to craft a regulatory nutrient manage-
ment program in WQIA.
The agricultural community generally opposed WQIA's regula-
tory approach. One interviewee called it "a case study of what not
587. See Thomas W. Simpson, Regulation of Nutrient Use in Maryland, UNiV. OF
MD. & MD. DEP'T OF AG~ic., (2000), http://www.farmfoundation.org/2000NP-
PEC/simpson.pdf (discussing Maryland's enactment of WQIA in response to fish
kills and human health problems resulting from outbreak of pfiesteria piscicida and
WQIA's mandate of nutrient management plans for all "agricultural operations"
grossing over $2500 per year).
588. See UNiV. OF MD. Coop. EXTENSION, BACKGROUND OF THE AGRICULTURAL
NUTRIENT MANAGEMENT PROGRAM, http://www.agnr.umd.edu/users/agron/nutri-
ent/About/Bkgrnd/Bkgrnd.html (last visited Feb. 17, 2005) (discussing goal of
MdDA and University of Maryland/Maryland Cooperative Extension in establish-
ing Maryland Nutrient Management Program).
589. See MD. DEP'T OF NATURAL REs., FRAGILE: HANDLE WITH CARE, http://
www.dnr.state.md.us/bay/protect/field.html (last visited Feb. 17, 2005) (elaborat-
ing on fact that Maryland was first state to use private sector consultants to expand
technical assistance to farmers and accelerate development of nutrient manage-
ment plans).
590. See UNI. OF MD. COLL. OF AGRIC. AND NATURAL RES., MARYLAND NUTRI-
ENT MANAGEMENT PROGRAM 1997 ANNUAL REPORT (1998), available at http://www.
agnr.umd.edu/unn446/AnnRep.html (following two training sessions and exami-
nations, MdDA certified forty-eight consultants, bringing total number of individu-
als certified under four-year-old program to 393).
591. See SB 658, supra note 437 (discussing private nutrient management con-
sulting industry emergence in complementing MdDA's and University of Mary-
land's Cooperative Extension Services efforts).
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to do" in terms of nutrient management, arguing that any effective
regulatory structure requires buy-in from the farm community, and
that state resource agencies should have worked cooperatively with
farmers to craft the program's goals and rules.5 92 Agricultural oper-
ators complained that as much as 40% of the pollution in the Bay
comes from states to the north of Maryland, and another 20% to
25% comes from Virginia and the Potomac River, yet, Maryland leg-
islators were mandating that the state's farmers comply with regula-
tions that were more stringent and expensive than those faced by
other farmers in the region.593 In response to the concerns of the
agricultural community over WQA, Maryland's governor brought
hundreds of Maryland farmers, representatives of environmental
groups, scientists and regulators to a summit in August 2003 to dis-
cuss the flaws of WQA and ways to improve it that would be accept-
able to all stakeholders. Following the summit, the nutrient
management program established by WQIA remains regulatory, but
the state made several concessions to the agricultural community,
including reducing reporting requirements and paperwork de-
mands associated with nutrient management planning and reinter-
preting the controversial "right of entry" clause.
Most interviewees agree that agricultural operator behavior
change hinges on the economics of implementing specific practices
and the availability of funding to ensure that implementation is cost
effective. The MACS program provides a very large state financial
commitment to support implementation of mandatory require-
ments and fund participation in other cost-share programs. Mary-
land's farmers are savvy about getting maximum funding from
government programs, said one MDNR official, and the key to envi-
ronmental improvement is offering farmers financial incentives
that they perceive as sufficiently large to justify practice changes. 594
An interviewee with an agricultural group made a similar argument.
Although agricultural operators might be willing to invest money in
nonpoint pollution-reducing BMPs in a strong economy, when
money is tight, it is difficult to justify spending on practices that do
not increase yields. Financial incentives have to be large enough to
convince farmers to make changes that, at face value, seem against
their immediate interests, such as investing money in wetland
592. See Interview (July 12, 2004) (on file with authors).
593. See id.
594. See Interview (Apr. 29, 2004) (on file with authors).
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construction or taking environmentally sensitive land out of
production. 59 5
An interviewee from an environmental group put it more
bluntly: Maryland's farmers operate in a "money-ocracy," and pay-
ments determine the extent to which they are willing to be stewards
of the Bay resource. This motivation is why CREP has been so suc-
cessful in Maryland; the interviewee noted that it offers farmers
more money than CRP and many other incentive programs, and so
it has been one of the most popular programs for farmers and for-
esters.596 One observer noted that, in order to promote adoption
of certain BMPs, there is a need to change the cultural orientation
of Maryland's agricultural operators from focusing on high yields to
focusing on profitable business. 597
MdDA regulators generally believe that the agricultural com-
munity will implement pollution-abating measures when: (1) farm-
ers can be shown credible data on the negative environmental
impact of their activities; (2) when that education occurs in a con-
text of trust (necessary to establish credibility); and (3) when finan-
cial assistance can help address the narrow profit margins
agricultural operators typically face. 598 MdDA regulators know that
if they can increase cost-share rates or incentive payments, they can
generate more farmer participation. They cited the cover crop
component of MACS as a classic example of this relationship. In
2002, when the cost-share rate per acre was $20, the program re-
ceived minimal attention from farmers. Today, the program offers
a maximum payment of $40 per acre, and interest in the program
has increased significantly.5 99
In Maryland's forestry sector, the regulatory approach to con-
trolling nonpoint pollution has been the norm for decades, and is
supported by educational standards. One interviewee in the for-
estry industry praised the regulatory BMP program, noting that Ma-
ryland's forest harvesters, who must conform to certain established
and well-known BMPs, have an advantage over harvesters in other
states, where guidelines for harvest practices are more easily
changed and there is greater uncertainty about sanctioned tech-
niques.600 Education of forest landowners is an important influ-
ence on forest operator behavior. Maryland's officials operate from
595. See Interview (July 12, 2004) (on file with authors).
596. See Interview (June 15, 2004) (on file with authors).
597. See Interview (July 14, 2004) (on file with authors).
598. See Interview (July 13, 2004) (on file with authors).
599. See id.
600. See Interview (June 16, 2004) (on file with authors).
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an assumption similar to those expressed by Minnesota's officials;
that is, landowners need to accept, value and want to change the
way their forests are managed, and any attitudinal shifts will be
driven by education that shows owners the value of their land and
the environmental impact of improper forestry practices. 6 1 The
expectation is that when landowners understand those environ-
mental impacts, they will be more likely to hire forest operators who
apply nonpoint pollution-reducing BMPs.
MDNR is placing increasing emphasis on voluntary incentive
programs as mechanisms for promoting nonpoint pollution control
in forestry operations. The Master Logger Program, established in
the mid-1990s, is an example of this trend. The MDNR Forest Ser-
vice is actively working to expand market advantages available to
certified loggers. MDNR Forest Service officials also see forest certi-
fication programs as important influences on the future course of
Maryland's forestry industry, with forest harvest operations increas-
ingly in conformance with the BMPs prescribed or approved by
these programs.
3. Water Quality Measures
No one monitoring program provides comprehensive informa-
tion in Maryland that can demonstrate progress in controlling
nonpoint sources. MDNR's Chesapeake Bay and Coastal Bays Mon-
itoring Program has engaged in water quality monitoring and
habitat monitoring in the Bay and tidal tributaries since 1985; it
evaluates levels of nutrients, dissolved oxygen, water clarity, algal
blooms, temperature, salinity, pH and other habitat metrics. The
Maryland Biological Stream Survey (MBSS) began in 1994, and in-
volves random surveying of Maryland's streams to assess water qual-
ity by biological parameters, as well as more traditional water quality
metrics. This program published its first report on the State of Ma-
ryland's streams in 1997 and a second in 2004. Its analysis reveals
some trends in water quality; for example, between 1995 and 1997,
approximately 10% of Maryland's freshwater stream miles were
rated as "healthy" on the MBSS scale, but between 2000 and 2002,
roughly 14% of stream miles received a similar rating.60 2 MBSS,
601. See Interview (July 13, 2004) (on file with authors).
602. See MD. DEP'T OF NATURAL RES., MARYLAND BIOLOGICAL STREAM SURVEY
REPORT, 2000-2004, VOLUME III: ECOLOGICAL ASSESSMENT OF WATERSHEDS SAMPLED
IN 2002, available at http://www.dnr.state.md.us/streams/mbss/2002-pts.html
(last visited Nov. 12, 2005) (discussing third year out of five of Round Two of
Monitoring and Non-Tidal Assessment Division's results of statewide Maryland Bio-
logical Stream Survey); see also MD. DEP'T OF NATURAL RES., DNR STREAM SURVEY
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however, only addresses water quality in wade-able streams and
smaller watersheds.
Maryland's 2000 section 305(b) assessment provides a relatively
comprehensive view of water quality in the state, and links waterway
or waterbody impairment with pollution type and source. The as-
sessment indicates that from 1996-1998, total nitrogen concentra-
tions in Maryland's major (third-order and larger) streams
improved at 51% of fifty-five sites sampled, worsened at 7% and
remained relatively the same at 42%, relative to reference sampling
conducted over 1986-1996. Over the same period, 18% of sites
showed improvement (reductions) in phosphorus concentration,
while 82% percent showed unchanged concentrations. Two sites
showed increases in total suspended solids (TSS), while all the rest
showed no significant change in TSS concentrations. 60 3 Ninety-
eight percent of Maryland's non-tidal rivers and streams were as-
sessed with on-the-ground monitoring over the period 1997-1999
and 61.7% were found to fully support their designated uses, while
33.6% did not support their designated uses. Ninety-eight percent
of Maryland's estuarine waters were monitored over the same pe-
riod and 36.5% were identified as supporting their designated uses.
Roughly 58% only partially supported their designated uses and
3.5% did not support their designated uses. Approximately 43% of
lakes and ponds (out of 68.1% of waterbodies with monitoring data
available) met their designated uses, while 57.5% partially sup-
ported their designated uses. The main causes of impairment in
rivers and streams were siltation, channelization and lack of bank
stability. The main cause of impairment in lakes and estuarine wa-
ters was eutrophication/low dissolved oxygen. 604
A U.S. Geological Survey (USGS) study covering the period
1985-1999 concluded that trends over that period in nitrogen and
phosphorus concentrations "were generally downward or not signif-
icant," and "flow-adjusted trends in concentration were downward
at twenty-three of thirty-one [river input] sites for both [nitrogen]
REPORT, http://www.dnr.state.md.us/streams/mbss/summary-pts.html (last vis-
ited Nov. 12, 2005) (discussing results of cooperative effort between U.S. EPA's
Mid-Atlantic Integrated Assessment Program and MDNR in completing first com-
prehensive survey of almost 9000 miles of small and medium-sized freshwater
streams).
603. See MD. DEP'T OF THE ENV'T, 2002 LIST OF IMPAIRED SURFACE WATERS
303(d) AND INTEGRATED ASSESSMENT OF WATER QUALITY IN MARYLAND, Appendix B
(Sept. 2002), http://www.mde.state.md.us/assets/document/Final%2020021ist-
AppenB.pdf (informing that decision process for 2002's 303(d) listings also incor-
porated data from the sources in Appendix B).
604. See id.
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and [phosphorus], indicating management actions are working in
reducing nutrient concentrations." 60 5 The study, however, also
found that "most results indicated non-significant trends" in loads
of total nitrogen and phosphorus entering the Bay from the thirty-
one input sites. More recently, USGS reported that concentrations
of nutrients and sediment in most major rivers flowing to the Bay
"have shown a very slow decline since 1990,"606 and the Washington
Post reported in July 2004 that data obtained from USGS reveal that
concentrations of nitrogen and phosphorus have shown no decline
in most major rivers that enter the Bay over the period 1985-
2003.607
Maryland keeps track of BMPs installed on agricultural lands
and compliance with forest erosion and sediment control require-
ments and uses this information to drive calculations under the Bay
model. Maryland relies on the Bay computer model because: (1) it
has been refined over years of use; (2) it accounts for weather and
seasonal variability in ways that on-the-ground monitoring initia-
tives often cannot; (3) it is too expensive to pursue a water quality
monitoring program expansive enough to track water quality
changes in all watersheds; and (4) there is institutional inertia be-
hind the model's use. The goals and objectives specified in the
Chesapeake 2000 Agreement are based on model projections, and
the model provides a common reference point, "language," and
source and receptacle of standardized data for a diverse group of
CBP partners. Yet, the Bay model assumes that all nutrient manage-
ment plans and conservation practices are implemented correctly.
The model also assumes that benefits from nutrient management
plans, forestry BMPs and other nonpoint pollution-reducing prac-
tices will be immediately evident; in reality, these practices may not
reduce nutrient loadings for five to thirty years.608 The validity of
605. See Michael J. Langland et al., Summary of Trends and Status Analysis for
Flow, Nutrients, and Sediment at Selected Nontidal Sites, CHESAPEAKE BAY BASIN 1985-
1999 (U.S. Dep't of the Interior & U.S. Geological Survey) (2001), available at
http://pa.water.usgs.gov.reports/ofr0l-73.pdf.
606. See Nutrient and Sediment Loads of Major Rivers Entering Chesapeake Bay in
2003, U.S. Geological Survey (May 18, 2004), available at http://chesapeake.usgs.
gov/chesbay/featureflowandload.html (discussing overall decline in concentra-
tions of nutrients and sediment in most of major rivers entering Bay since 1990 as
actions are taken to reduce nutrient and sediment sources while pointing out that
yearly fluctuations in rainfall and streamflow can cause temporary increases of nu-
trient and sediment concentrations).
607. See Peter Whoriskey, Bay Pollution Progress Overstated: Government Pro-
gram's Computer Model Proved Too Optimistic, WASH. PosT, July 18, 2004, at Al (re-
porting no decline in nitrogen and phosphorus in rivers that enter Bay from 1985
to 2003).
608. See Interview (July 14, 2004) (on file with authors).
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the model's efficiencies are open to question because as BMPs are
generally used in suites, it is difficult to determine the impact of any
one practice on nonpoint pollution. These flaws may mean that
the model overestimates the progress Maryland has made in reduc-
ing water pollution. In addition, new practices without established
nutrient reduction efficiencies cannot be immediately fed into the
model.60 9 Despite these problems, there is general agreement
among state officials and Bay program experts that the model is
valuable as a predictive management tool for Maryland. 610
MDNR's Nonpoint Source Program reports that since 1985,
the state's nonpoint pollution-reduction programs and policies
have generated a 31% reduction in the load of nitrogen (from 82.3
million pounds per year to 56.74 million pounds per year) and a
41% reduction in the load of phosphorus (from 6.77 million
pounds per year to 3.97 million pounds per year). The report indi-
cates that to meet Chesapeake 2000 Agreement commitments, Ma-
ryland must reduce nitrogen loading to 37.25 million pounds per
year by 2010 and reduce phosphorus loading to 2.92 million
pounds per year.611
VI. CONCLUSIONS
A. Program Goals
In their early years, the state programs we examined set out-
reach goals rather than water quality goals-an approach they
largely maintained in their continuing programs for the forestry
sector. Later, the state programs moved toward greater focus on
watershed targeting and water quality outcomes.
Nonpoint source programs in all three states began with what
could be described as a customer-oriented strategy. They sought
first to inform farm and forest owners and operators, and then to
provide technical assistance and cost-share funding in response to
expressions of interest. Given this approach, program results were
understandably measured by metrics, such as the number of agri-
cultural producers contacted, the number enrolled in programs,
the acreage of BMPs installed and the dollars distributed. In the
609. See Interview (July 13, 2004) (on file with authors).
610. But see U.S. Government Accountability Office, Chesapeake Bay Pro-
gram: Improved Strategies Are Needed to Better Assess, Report, and Manage Res-
toration Progress, GAO-06-96 (Oct. 2005) available at http://www.gao.gov/new
items/d0696.pdf (last visited Nov. 18, 2005) (criticizing optimistic assumptions
used in model).
611. See 2003 MDNR NONPOINT SOURCE ANNUAL REPORT, supra note 397, at 29
(explaining what Maryland must do to meet Bay 2000 Agreement).
2006]
123
McElfish et al.: Inventing Nonpoint Controls: Methods, Metrics and Results
Published by Villanova University Charles Widger School of Law Digital Repository, 2006
210 VILLANOVA ENVIRONMENTAL LAw JouRNAL [Vol. XVII: p. 87
forestry sector, programs aimed primarily at securing universal im-
plementation of harvest BMPs. Results were measured by the
states' own audits and surveys of state-wide compliance rates, sup-
plemented by some complaint data. State programs did not track
maintenance of conservation practices or BMPs after installation,
except for reporting requirements related to such multiyear enroll-
ment programs as CRP. There was also almost no tracking of the
actual performance of installed practices in improving measured
water quality.
Over time, all three states incorporated some water quality goal
setting into their program direction. Maryland's pre-1987 pro-
grams supported BMPs and nutrient management statewide, but
the 1987 Chesapeake Bay Agreement specified numerical nutrient
goals for the Bay watershed by 2000. This drove the state's
nonpoint source programs toward identifying specific desired water
quality outcomes, and provided both accountability and a public
information basis for program additions and innovations. In 1995,
Maryland formed "tributary teams" with coordinating and advisory
functions, and new financial and regulatory tools were brought to
bear in 1997 with CREP and in 1998, with WQIA, aimed at achiev-
ing the needed nutrient reductions. After the Bay-wide 2000 nutri-
ent goals were missed, to implement the new Chesapeake 2000
Agreement, Maryland's tributary teams were assigned specific nutri-
ent reduction goals, with intense focus on BMPs, incentives, en-
forcement, riparian forest buffers and conservation practices in
particular places. The Bay model is used to calculate the nutrient
effects of particular BMPs and conservation practices as applied.
Minnesota set some statewide "sustainability" goals in the early
1990s, but far more significant to the development of its nonpoint
programs was its embrace of a decentralized watershed planning
approach. Beginning with the 1985 Comprehensive Local Water
Management Act and local planning grants made available in and
after 1989, Minnesota delivered much of its financial and technical
nonpoint assistance in the context of county and watershed plans
with their own local goals. Because plans differed in various parts
of the state, the resulting nonpoint effort retained much of the de-
centralized character of customer-oriented programs. However,
the plans, including the 1992 Minnesota River Initiative, provided
sets of goals and a context for measurement that offered accounta-
bility for results in at least some places. The LARS and eLink sys-
tems translated local projects and expenditures into aggregated
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state results, expressed in terms of practices installed, acreage en-
rolled and calculated pollution control results.
Tennessee built on the Watershed Management Program
started by TDEC in 1996 to begin to focus its nonpoint program
efforts on impaired watersheds to a greater extent than in the initial
years of its programs. This targeting was reinforced in 1998 when
the state signed a TMDL agreement with EPA, enacted the ARCF
which prioritized state cost shares toward improving nonpoint-im-
paired waters, created the Grant Pool Program and prepared for
use of the "incremental" section 319 funds for which EPA required
targeting impaired waters. Tennessee continued to measure results
in terms of services delivered and acreage of BMPs installed in these
targeted areas.
In general, the states found that targeting and goal setting led
to an increased public profile for their nonpoint source programs
and greater awareness of results. Interviewees noted that this en-
hanced the "social marketing" of the desired conduct by linking
behavior to measures such as nutrient goals or miles of riparian
forest buffers. Clear goals also led to the creation of more policy
tools to meet those goals, including the invention of CREP, adop-
tion of larger state cost-share programs, new regulatory mecha-
nisms, back-up regulations supporting voluntary BMPs and the
hiring and assignment of additional staff such as water quality for-
esters or certified nutrient planners. The identification of clear
goals also meant that failure to meet the water quality goals (for
example, in the Minnesota River and in the Chesapeake watershed)
was acknowledged and addressed by the marshaling of additional
programs, resources and policy tools-not always the case under
the prior customer-driven model which counted every BMP or addi-
tional participant as a success.
In reviewing program development, this study reveals the clear
influence of federal policy shifts on state program structure and
delivery. The provision in the 1998 federal Clean Water Action
Plan requiring states to conduct Unified Watershed Assessments in-
fluenced all three states in the expenditure of their own state funds
as well as their section 319 funds. Likewise, the shift to focus
nonpoint source funding and programs on impaired waters was re-
inforced by the increasing influence of the TMDL program. The
states have a fairly free hand on how to address nonpoint sources (as
the means are not federally prescribed), but the fact that they must
do so in impaired waters has increased the focus of both state and
federal resources on particular bodies of water in recent years.
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While the states began in different places, federal policy changes
resulted in a convergence of the three states' distinct nonpoint pol-
icy approaches toward greater similarity.
B. Changes in Behavior
Policy makers produce or encourage desired conduct by select-
ing public policy tools from among education and direct technical
assistance, direct provision of services, financial incentives and cost-
shares, regulatory requirements, enforcement measures and market
mechanisms. Selecting and applying the appropriate combination
of tools is a key governmental function, but often the selection is
largely political or opportunistic rather than based on assessments
of likely effectiveness. The performance of these tools in changing
behavior can be measured in various ways. Metrics generally in-
clude one or more of the following: (1) effectiveness in accom-
plishing the intended results; (2) efficiency in using available inputs
to achieve the results; (3) measures of productivity in optimizing
results obtainable with inputs; (4) sustaining capacity to continue
the results over time; and (5) ability of the tool to convey or trans-
mit social values. 612
We found that technical assistance was the primary tool, but
that it frequently required use of additional policy tools to stimulate
demand or overcome obstacles to adoption of desired techniques.
Its effectiveness was enhanced with cultivation of peer communica-
tors. We further found that financial incentives and cost-shares sub-
stantially drove up participation rates and adoption of desired
behaviors. Market mechanisms, however, have played a minimal to
no role in changing behavior, except in addressing behavior down
a very integrated supply chain. Finally, regulation has provided a
way for policy makers to respond when well-articulated goals have
not been achieved through the use of other methods. Regulation
has also served to reinforce training and voluntary programs by
stimulating demand.
1. Technical Assistance/Education
State program administrators and commodity producers iden-
tified education and technical assistance as very important in
612. See R. Scott Fosler, Performance-Based Governance: Review and Perspective,
SUSTAINABLE DEVELOPMENT, ENVIRONMENTAL CONDITIONS, AND PUBLIC MANAGE-
MENT 17 (National Institute for Research Advancement and National Academy of
Public Administration eds., Tokyo: NIRA, 2002) (noting what metrics generally
include).
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changing longstanding practices by land owners. It is apparent that
the effectiveness of this policy tool is limited by state or private ca-
pacity to provide the assistance and the extent of demand that ei-
ther exists or can be induced. Interviewees identified hands-on,
personal delivery of information as the most effective way to
influence farmers and forest harvesters to consider implementing
practices. Technical assistance approaches require both a clearly
defined set of desired practices and an adequate number of trained
providers. Yet, penetration of the desired practices into the target
communities is often not sufficient without the use of additional
policy tools to stimulate demand or overcome perceived obstacles
to adoption. Maryland found, for example, that its well-supported
voluntary nutrient management planning system needed the appli-
cation of additional tools-in the form of certifying private plan-
ners, providing generous cost-share funding and eventually
mandating nutrient plans-in order to achieve a sufficiently high
rate of participation to meet numerical nutrient management
goals.
Because technical assistance is more likely to be effective when
the messenger includes peers and opinion leaders from within the
producer community, this tool seeks effectiveness at some cost to
efficiency; it is resource-intensive. It benefits from the use of deliv-
ery infrastructure already in place. Hands-on assistance is sustaina-
ble only with a reliable long-term funding source and follow-up to
determine whether the practices have been maintained. This tool
can convey social values, as the use of groups of commodity produc-
ers for delivery can help shape norms. But this approach also
requires clear identification and targeting of communities-land-
owners and tenant farmers have different objectives, and dairy
farmers and fruit growers are distinct communities.
2. Financial Incentives and Cost-Shares
Financial incentives and cost-share payments have been signifi-
cant in boosting participation in both conservation and BMP instal-
lation programs. Interviewees in all three states consistently cited
the effectiveness of incentive payments in driving up participation
rates. Limited data are available on the combination of incentive
payments and technical assistance that achieves widespread adop-
tion of BMPs-a productivity or optimization measure-but experi-
ence in the three states indicates that the financial assistance
component is significant in boosting participation. There was no
consensus among interviewees on the level of payments needed to
2006] 213
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optimize participation, nor whether requiring some cost-share con-
tribution from the producer was necessary to ensure commitment
to long term maintenance of BMPs. Funding has ameliorated resis-
tance to goals that are otherwise plainly articulated and explained,
but has not clearly brought about a values shift comparable to that
relating to claims of increased production or yields.
3. Market Mechanisms
Market mechanisms in service of nonpoint programs have
largely been confined to the forestry sector in these states - in the
form of recognition for forest products harvested by "Master Log-
gers" and products from "certified" forests indicating adherence to
desired practices. While the branding potential of these measures
has probably helped to solidify a norms shift (a "values" measure of
program performance), there is no evidence in the three states that
a price premium has been achieved. In fact, the most substantial
"market" oriented effect noted was that in Tennessee a complaint
transmitted to a large-scale timber buyer had a demonstrable effect
on the remediation of obvious BMP violations by the offending log-
ger. Similar market relationships have not been demonstrated with
respect to agriculture in this study, however, interviewees noted
that integrated poultry companies have affected practices of their
contract growers.
4. Regulation
Regulation has been used when there is evidence that volun-
tary and cost-share mechanisms have been insufficient to meet a
well-defined, publicly expressed goal. This was the case with Mary-
land's WQIA reinforcing the prior voluntary nutrient planning and
cost share provisions, with limitations on logging within the critical
area adjacent to Maryland waterways, and with Minnesota's revised
Feedlot Program. Regulation has not generally emerged where
state nonpoint source goals are unclear or are simply limited to
generally improving water quality.
Regulatory mechanisms have also been adopted to drive partic-
ipation in training programs. Maryland requires logger licensing
and requires that only a forest harvester holding a valid "green
card" training certification prepares sediment and erosion plans.
Regulatory mechanisms have been used as a backstop for voluntary
measures in order to ensure performance, such as Minnesota's un-
used residual authority to regulate nutrients and pesticides if volun-
tary BMPs do not sufficiently protect groundwater, Tennessee's
128
Villanova nvironmental Law Journal, Vol. 17, Iss. 1 [2006], Art. 2
https://digitalcommons.law.villanova.edu/elj/vol17/iss1/2
INVENTING NONPOINT CONTROLS
2001 stop work authority for scofflaw loggers not implementing
water quality BMPs and causing pollution and Maryland's exemp-
tion of agricultural operations from liability under the state's gen-
eral pollution discharge prohibition if they adopt and operate
under a (technically voluntary) soil conservation and water quality
plan. The effectiveness of regulatory measures in controlling
nonpoint pollution cannot be measured independently. In prac-
tice, they play a role chiefly in increasing the effectiveness and pro-
ductivity of the other policy tools. As mechanisms punishing bad
actors, they also transmit values to the affected community when
they reinforce a value that has already been internalized by educa-
tion and market penetration. Without this preparation, they can
stimulate backlash.
C. Water Quality Measures
One striking finding of this review of state programs was the
weakness of their ambient water quality data as a measure of pro-
gram performance over the relevant period. 6 13 Monitoring pro-
grams have been weak or inconsistent, so that repeat measures in a
given waterbody were often not available and progress could not be
assessed with confidence except where special investments were
made. 614 Unlike climate data or data on fish catches and stocks,
our ability to look back over a time series of meaningful data points
for water quality is weak. Also, because water quality monitoring
does not always address the same parameters over the same water-
shed units over time, it is not possible to discern which, if any, of
the approaches taken by these states has been most effective in
613. See G. Tracy Mehan, III, Better Monitoring for Better Water Management, 76
WATER ENr , RESEARCH 1:34 (Jan./Feb. 2004) (noting "states are operating their
monitoring programs with about one-half of the resources they need"). "As a re-
sult, the condition of the majority of state waters is unknown. And because the
state water quality standards and assessment methods vary, we find we cannot add
up the existing state data to get a clear picture of how well our national programs
are working." Id.; see also Roberta H. Savage, Sample Problem, 19 THE ENVTL. FORUM
5:26-34 (Sept./Oct. 2002) (documenting how underinvestment and inconsisten-
cies in water quality monitoring programs impair state program management).
614. See U.S. EPA Nonpoint Source Program and Grants Guidelines for States
and Territories, 68 Fed. Reg. 60,653, 60,659, 60,661 (Oct. 23, 2003) (recognizing
problem EPA has in recent years required as part of its section 319 funding pro-
grams, that states conduct monitoring sufficient for watershed planning and assess-
ment of whether load reductions are being achieved in particular bodies over
time); see also U.S. ENVIRONMENTAL PROTECTION AGENCY, OFFICE OF WATER (EPA
841-B-86-004) (1997), MONITORING GUIDANCE FOR DETERMINING THE EFFECTIVENESS
OF NONPOINT SOURCE CONTROLS, available at http://www.epa.gov/owow/nps/best
docs.html#nps (last visited Feb. 3, 2005) (stating that such requirements do not
apply to much larger USDA programs).
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achieving desired environmental outcomes. We can determine
how many farmers participated, or how many acres are enrolled in
a program, and we can determine what the assumed efficiency of a
BMP is if it is installed and faithfully maintained, but we cannot in
fact determine that "policy A" has produced "environmental out-
come B" except on the most limited of scales.615
Monitoring information has typically been a hodge-podge col-
lection of USGS data points, state environmental agency monitor-
ing points, citizen networks collecting limited data on easily
measured parameters, academic research and, occasionally, rigor-
ous monitoring of particular watershed projects for a period of a
very few years. Changes in methodology also make it difficult to
determine progress over time. Tennessee's shift to a finer grain of
basin monitoring in 2000 improved the value of each data point,
but also made it clear that the prior characterization of the state's
waters was quite inferential. Minnesota's shift from ecoregional
reporting to basin reporting in 1994 also made comparability over
time more difficult to assess, except in individual stream segments.
Maryland's system, with its fidelity to a limited number of Bay goals,
provides greater continuity. The lack of congruence, however, be-
tween calculated nutrient reductions and actual ambient monitor-
ing results suggests the difficulty of relying on the former as the
primary measure of performance. In sum, program performance
measures give us confidence in assessing what works to change be-
havior, but weaknesses in monitoring programs leave us without
sufficient confidence that the environmental result of these
changes across the board is water that meets the ambitious goals of
the Clean Water Act.
615. See U.S. EPA Nonpoint Source Program and Grants Guidelines for States
and Territories, 68 Fed. Reg. 60,661 (Oct. 23, 2003) (recognizing these difficul-
ties, EPA has undertaken with states to identify limited number of projects that can
serve as "national" monitoring framework to demonstrate high quality monitoring
programs that can "be used for a representative subset of watershed projects under
Section 319").
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